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STATEÆENT OF PBOBLM
Rocky mountain jun iper ( Juninerus scooulorum Sarg.)> 'bearing 
Black minute fru itin g -'b o d ies  upon th e ir  Branchlet s> were f i r s t  oBserved  
By Dr. Charles W. Waters o f  Montana S ta te  'U n iversity , in  the summer o f  
I 9U6 along the B lackfoot R iver, l 4  m ile s  n orth east o f  M issou la , Montana. 
Further oB servations have, s in c e  then , d is c lo s e d  t h i s  fungus to  Be 
p resen t in  a numBer o f  other areas in  w estern Montana, and in  1331 i t  
was a lso  found a t th e  northern Rocky Mountain Fzperiment S ta tio n  at 
P r ie s t  R iver, Idaho. The fungus was stu d ied  and t e n ta t iv e ly  id e n t i ­
f i e d  as an Ascomycete Belonging to  the fam ily  M icroth yriaceae. A 
comparison o f t h i s  fungus w ith  known sp e c ie s  occurring on oth er  memBers 
o f  the genus Ju n ip eru s, and c lo s e ly  r e la te d  genera, in d ic a te s  th a t i t  
has not Been p r e v io u sly  descriB ed . As a r e s u l t ,  s tu d ie s  were conducted  
By the w r iter  in  an attempt to  c la s s i f y  and to  determ ine the l i f e  
h is to r y  o f  t h i s  fungus and i t s  p h y s io lo g ic a l  r e la t io n sh ip s  to  i t s  h o s t .
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The ascocarps o f  t h is  fungus are hrown to  hrown-hlack in  c o lo r ,  
hem ispherical to  f la t te n e d , and se a ted  s u p e r f ic ia l ly  on th e  h o s t .
A lso , th e  ascocarps do not appear a s tru e  p e r ith e c ia , hut ra th er , l ik e  
h a lved  p e r ith e c ia , c o n s is t in g  o f  a  s h ie ld - l ik e  cover , or scu tellu m , 
and a th in -w a lle d  h ase. These c h a r a c te r is t ic s  a t once p la c e  the fungus 
among the E em isn h aeria les. syn . M ic ro th y r ia le s . The ra d ia te  stru ctu re  
o f  the scutellu m , and the s c a n t in e s s , or sometimes absence, o f  the  
th a l lu s ,  according to  the c la s s i f i c a t io n  o f  Stevens & Manter ( 1925) ,  
who fo llo w ed  th e  c la s s i f i c a t io n  o f T h eissen  and Sydow, fu r th er  iden­
t i f i e s  the fungus a s a  memher o f  th e  fam ily  M icroth yriaceae.
Saccardo su p p lied  the f i r s t  d e sc r ip t io n  o f the fam ily  and s itu a te d  
i t  in  th e  order B o th id ia le s .
Lindau, in  Engler*s 'D ie P flan zen fam ilien *  ( lS 9 7 )t  in c lu d es  the  
M icrothyriaceae in  th e  order P e r ls u o r ia le s .
According to  Orton ( l9 2 h ) , Hdhnel l im ite d  the M icrothyriaceae to  
in clu d e only th ose  forms showing th e  " in v e r se -r a d ia l” arrangement, and 
termed the f r u c t i f i c a t io n s  o f  t h i s  group th y r io th c c ia . F ollow ing  t h is  
work, T heissen  erec ted  the order Eemisuhaer ia l e s  which he d iv id ed  in to  
th ree  fa m ilie s ,  in c lu d in g  th o se  genera having a s u p e r f ic ia l ,  h a lh ert  
to  sh ie ld -sh ap ed  perithecium  in  the fam ily  M icroth yriaceae.
Arnaud removed the M icrothyriaceae from t h is  order and se t  i t
—2—
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in  a separate order, the M ic ro th y r ia le s ,
A tkinson (1915) con sid ered  the M icro th y r la les  to  he reduced forms, 
d erived  on the one hand from S p h acria les and on the other from 
P h a c ld ia le s  and p o s s ib ly  some from the P e r is u o r ia le s . He a ls o  s ta te s  
th a t , although the M icro th y ria les  have u s u a lly  been p la ced  among the  
P e r is u o r ia le s . they  have l i t t l e  in  common.
Doidge ( 1920) ,  Byan (1923)» and Lutt r e l l  ( I 9U1) ,  fo llo w  T h eissen*s  
c la s s i f i c a t io n  in  th e ir  work, in c lu d in g  the fam ily  in  the order 
E em isn h aeria les.
JDISTHIBUTION
Sine* i t s  d iscovery  a long the B lackfoot R iver t h i s  fungus has 
Been found in  a numher o f  areas in  w estern Montana. A  map o f  Montana, 
west o f  the C ontinental D iv id e , has Been in clu ded  and i s  marked to  show 
the lo c a t io n s  o f known in fe c t io n  a rea s . (F ig . 1)
Two a rea s, which contained  in fe c te d  ju n ip e rs , were noted along  
Lolo Creek. One tr e e , found c lo s e  to  the creek , was observed to  have 
a heavy coverage o f  ascocarps upon i t s  B ran ch lets . (F ig . 2) Only one 
in fe c te d  jun iper was found a long M ill  Creek, near Frenchtown, Montana, 
although a more ex ten siv e  survey o f  t h i s  area  would proBaBly d is c lo s e  
fu r th er  in fe c t io n s .  A rath er dense stand o f  ju n ip ers lo c a te d  ju s t  
o u ts id e  the c i t y  l im it s  o f M issou la , along South 3rd A ve ., was found 
to  co n ta in  But a sm all percentage o f d is e a s e - fr e e  t r e e s .  These 
ju n ip ers , lo c a te d  But a short d is ta n ce  from the Clark Fork R iver, 
were, as was th e  case  w ith  a l l  o th er  in fe c te d  ju n ip ers noted , on a s i t e  
in  which rather h igh  hum idity cou ld  Be expected  to  p r e v a il .  A survey, 
made along Highway 10, ea st o f  M issoula, f a i l e d  to  d is c lo s e  any in fe c ­
t io n s  on ju n ip ers in h a b itin g  dry south  exposures. Only one group o f  
in fe c te d  ju n ip ers was found a long t h is  ro u te , and i t  was lo c a te d  on 
r e la t iv e ly  l e v e l  te r r a in  and in  c lo s e  proxim ity to  the Clark Fork 
R iver. S u ff ic ie n t  evidence has not Been gath ered  to  s ta te  d e f in i t e ly  
th at t h i s  fungus can only Become e s ta b lis h e d  in  areas where rather h igh
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humlcLity p r e v a ils ,  y e t th e  p o s s i b i l i t y  i s  c e r ta in ly  p r e sen t. Many 
ju n ip ers p lan ted  in  the c i t y  and suburbs o f  M issoula , as w e ll as a 
heavy p la n tin g  o f ju n ip ers in  the arboretum o f  Montana S ta te  U n iv e r s ity , 
have been in sp ected  and found to  be fr e e  o f t h i s  d is e a se . Some fa c to r  
other than m oisture may be th e  c o n tr o ll in g  one in  t h is  case*
C ertain  areas have only r e c e n tly  shown evidence o f in f e c t io n .  
Junipers along the east shore o f  F lathead  Lake, which have been under 
ob servation  s in ce  I 9U6, were f i r s t  observed to  be in fe c te d  during 1952.
At th e  same time in fe c t io n s  were f i r s t  noted  in  th e  S ee ley  Lake reg ion , 
in  the South 3rd Ave. grove, and in  a number o f other a r ea s . Some o f  
th e se  areas cou ld  very l ik e ly  have become in fe c te d  at an e a r l ie r  date 
and gone unobserved up u n t i l  the p resen t tim e. Coupled w ith  t h i s  in ­
crease  in  range th ere has been an in c re a se , during 1952, in  the in te n ­
s i t y  o f the d isea se  in  the o ld er  areas o f  in f e c t io n . The number o f in ­
f e c te d  tr e e s  had apparently in crea sed  as had the number o f fun gal f r u c t i ­
f ic a t io n s  found on the in d iv id u a l t r e e .  I t  i s  in te r e s t in g  to  note th at 
during th e  past w inter the fungus continued to  be a c t iv e ,  germ inating  
ascosp ores being found freq u en tly  during t h i s  p er iod . F ollow ing such 
a favorab le  w in ter  i t  seems probable th at a  fu rth er  in crea se  in  in ­
t e n s i t y  o f t h i s  d esease can be expected  during 1953*
APPEAHAITCE OF TEE DISEASE
The f i r s t  evidence o f  in f e c t io n  i s  noted  w ith  the appearance o f  
sm all, b lack , d o t - l ik e  bod ies which are d iscern a b le  to  th e  naked eye. 
These are the ascocarp s, or th y r io th e c ia ^ , o f  the fungtLs. Wlien only  
a few o f  th ese  "dots" appear on a branchlet they may be confused  w ith  
dust or soot p a r t ic le s ,  though the w r iter  has found the rev erse  to  
occur more o fte n . The m ajority  o f  the th y r io th e c ia  are found upon the  
upper su rface o f  the b ra n ch le ts , though they  are by no means con fin ed  
to  th at area*
There are no extern al s ig n s , such as n e c r o tic  or c h lo r o t ic  areas, 
accompanying a l ig h t  in fe c t io n . A lso , viewed m icr o sc o p ica lly , th e  c e l l s  
o f  the host show no s ig n s o f  d iso rd er . I t  i s  only  a f te r  the d isea se  
becomes in t e n s i f ie d ,  w ith  the in d iv id u a l b ran ch le ts  bearing a p ro fu sion  
o f  ascocarps, th at the le a v e s  show a c h lo r o t ic  co n d itio n . (F ig . 2 & 3 ) 
The deep green c o lo r a tio n  o f  the le a v e s  fa d es and e v en tu a lly  turns  
brown. I t  i s  w e ll to  note here th a t the study o f the ex te rn a l e f f e c t s  
o f t h i s  d isea se  has been g r e a t ly  com plicated  by the fa c t  th at heavy in ­
f e s ta t io n s  o f  red  sp ider ( Tetranychus t e la r iu s )  found on p r a c t ic a l ly  
a l l  ju n ipers examined have caused s im ila r  fad in g  and browning o f the
The term " th y r io th ec ia " , which sh a ll  be used  throughout t h i s  paper 
to  denote the ascocarp o f t h i s  fungus, i s  a t tr ib u te d  by Orton ( I 32U) 
to  Hdhnel who a p p lied  i t  to  the f r u c t i f i c a t io n s  o f  the M icroth yriaceae* 
The term has s in ce  gained  wide useage among m y co lo g ists  working w ith  
t h i s  group.
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Only a few tr e e s  were found during 1952 which appeared to  be 
la ck in g  in  v ig o r  as a r e su lt  o f in fe c t io n  by t h i s  fungus. The branch­
l e t  s o f  th ese  tr e e s  were h e a v ily  covered by the ascocarps and ascocarp  
i n i t i a l s  o f  t h i s  fungus. (T ig . 2&3) More e x te n s iv e  browning o f  the  
b ran ch le ts has a lready been noted t h i s  sp rin g . During May o f t h i s  
year, in  the o ld e st  known area  o f in fe c t io n , th e  B lackfoot area , the  
f o l ia g e  o f a number o f d isea sed  ju n ip ers was observed to  be n o ticea b ly  
browned in  sp o ts . A lso , during t h i s  month, new areas o f  in fe c t io n  
were found along the west shore o f  F lath ead  Lake (F ig . l )  which con ta in ­
ed a number o f ju n ip ers whose b ran ch lets were e x te n s iv e ly  browned. The 
l ig h t  brown c o lo r  o f  th ese  dying bran ch lets stands out ra th er  v iv id ly  
a g a in st the n a tu r a lly  green f o l ia g e  o f  th e  ju n ip er .
I t  appears that ju n ip ers o f  a l l  ages are su sc e p tib le  to  in fe c t io n  
from t h is  fungus. Some o f  th e  la r g e s t  ju n ip ers encountered, approxi­
m ately IS* in  h e ig h t , as w e ll as se e d lin g s  down to  a h e igh t o f 6", 
have been found bearing the ascocarps o f  t h i s  fungus. I t  i s  then  
obvious that the ju v e n ile  f o l ia g e ,  as w e ll as the mature type o f f o l ia g e ,  
i s  su bject to  the a tta ck s o f  t h i s  fungus.
STRUCTTJES AKD DEVÏÏLOPKJ£îCÏ OF ÏRE PAiHOGEilB
The Thyriotheciiim  
T h y r io th e c ia  were foiand to  o r ig in a te  in  two d if fe r e n t  ways: from
hyphopodi"um-like c e l l s  formed by germ inating a sco sp o res; and from 
m y c e lia l  c e l l s .
In  th e  f i r s t  method o f  o r ig in  th e  ascosp ore germ inates to  form a
1- c e l l e d  hyphopodinm which v a r ie s  in  shape from alm ost c ir c u la r  to  
th r e e - lo b e d . (F ig . U) T his c e l l  i s  dark brown in  c o lo r  and i s  surround­
ed by a  r e l a t iv e l y  th ic k , alm ost b lack  w a ll .  The hyphopodium then g iv e s  
r i s e  to  one or more c e l l s  which may d u p lic a te  i t  in  c o lo r a t io n , or 
assume a much l ig h t e r  hue. These c e l l s  in  turn g iv e  r i s e  to  o th er  c e l l s  
w hich are alw ays l ig h t e r  in  c o lo r  than th e  hyphopodium. There i s  no 
s e t  p a tte r n  to  t h i s  growth. In  some c a se s  th e  hyphopodium g iv e s  r is e  to  
a  group o f  c e l l s  w hich, through fu r th e r  "budding", e v e n tu a lly  surrounds 
i t ,  th e  ascosp ore c o lla p s in g  and f i n a l l y  d isa p p ea r in g . Or, th e  hyphopo­
dium w i l l  g iv e  r i s e  to  a  new c e l l  which w i l l  bud on one or more s id e s ,  
e v e n tu a lly  form ing a  t i g h t ly - k n it t e d  group o f  c e l l s  w ith  the hyphopodium 
p o s it io n e d  on th e  rim , and in  w hich th e  a scosp ore  remains in t a c t ,  or 
p a r t i a l l y  so , fo r  some tim e. In  e ith e r  c a se , th e  group o f  c e l l s  f i n a l ly  
e lo n g a te s  r a d ia l ly  through fu r th e r  a d d it io n  o f  out-grow ing c e l l s  or th e  
a d d it io n  o f  r a d ia t in g  stran d s o f  hyphae. These c e l l s ,  or hyphal stra n d s, 
c o a le s c e ;  th e  c e l l s  becoming d iv id e d  by short dark c r o s s -s e p ta , to  form 
a r a d ia te  s h ie ld ,  or scu te llu m , which i s  f la t t e n e d  a g a in s t  th e  l e a f .
—6—
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Loidê® ( 19^2) s t a t e s ,  th a t In  th e  genus A s te r in a » th e  spore  
commonly germ inates to  form f i r s t  a  hyphopodium from the base o f  which  
two or more hyphae grow to  form the s u p e r f ic ia l  m ycelinm . A number o f  
in s ta n c e s  have been noted , in  th e  p resen t s tu d ie s ,  in  which e ith e r  the  
hyphopodium has g iv e n  r is e  to  th e  hyphae, or hyphal branches have emerg­
ed from th e  spore in  c lo s e  p ro x im ity  to  t h i s  c e l l .  In  some c a se s  the  
hyphopodium has not appeared; in s te a d  a germ tube has emerged from th e  
ascosp ore  to  form a  sh o rt, branched m ycelium . (F ig . 5)
In  th e  second method o f  o r ig in  o f  th e  a sc o ca ip  a  c e l l  o f  th e  mycelium  
g iv e s  r i s e  to  one or more c lo s e ly -a p p r e s s e d  c e l l s ;  th e se  may be darker 
in  c o lo r  than th e  r e s t  o f  th e  hyphae. Three c e l l s ,  th e ir  b ases tapered  
and c lo s e ly  ap p ressed , sometimes o r ig in a te  from th e  m y c e lia l c e l l .  (F ig , 6d) 
These c e l l s ,  in  tu rn , g iv e  r i s e  to  new ones which r a d ia te  out from th e  
p o in t  o f  o r ig in .  When only one lo b e  i s  formed from the m y c e lia l c e l l ,  
i t  i s  u s u a lly  fo llo w e d  by r a d ia t in g  hy^phal branches (F ig . 6c) which may 
bud in  a dichotom ous manner. These hyphal branches u s u a lly  o r ig in a te  
from m y c e lia l c e l l s  which are ad jacen t to  th a t c e l l  from which th e  lo b e  
o r ig in a te d .(P ig .  7) In  e i th e r  c a se , th e se  c e l l s  c o a le sc e  l a t e r a l l y ,  are  
d iv id e d  ta n g e n t ia l ly  by dark se p ta , to  form th e  d is k - l ik e  scu te llu m .
Ward (1 3 5 2 ), in  h i s  d e sc r ip t io n  o f  th e  form ation  o f  th e  p e r ith e c ia  o f  
A ste r in a  s p is s a  S y d ., n o te s  th a t  th e  r a d ia l w a lls  in  th e  d isk  r e s u lt  
from th e  c o a le sc e n c e  o f  th e  out-grow ing  lo b e s  s id e  by s id e ;  th e  tangen­
t i a l  w a lls  b e in g  tru e  se p ta .
Ascocarp i n i t i a l s  are commonly found o r ig in a t in g  a lon g  th e  borders 
o f  more mature a sco ca rp s . A lso , groups o f  i n i t i a l s  may o r ig in a te  in
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c lo s *  p rox im ity  to  one another from o th er  i n i t i a l s  formed by ascosp ore  
hyphopodia which g iv e  r i s e  to  sh ort hyphal branches, and, in  turn,upon  
which o th er  i n i t i a l s  form. In  c r o s s - s e c t io n  t h i s  c h a r a c t e r is t ic  pro­
duces th e  e f f e c t  o f  th e  a scocarp s having two, or more, l o c u le s .  (F ig . 8 )
In  p la n  view  a gronp o f  such c o a le sc e d  a scocarp s may be d i f f e r e n t ia t e d  
by t h e ir  in d iv id u a l " o s t io le s " . As many a s  f i v e  ascocarp s in  one group 
have been observed  to  be so fu se d  to g e th e r .
In  e ith e r  method o f  developm ent th e  th yrio th eciu m  i s  formed in ­
v e r s e ly ,  th a t i s ,  from the u n d ersid e  o f  th e  hyphopodihm or mycelium  
(F ig . 6a ,b ) a lth ou gh  t h i s  i s  not alw ays app arent. A ccording to  By an ( 1926) 
E acib orsk l was th e  f i r s t  to  s t a t e  th a t th e  p e r ith e c ia  o f  the M lcrothyr1aceae  
were in v e r s e , w ith  T h eissen , D oidge, Arnaud, and von Hôhnel a ccep tin g  
t h i s  a s  c o r r e c t .  By an, in  her own s tu d ie s ,  has a ls o  v e r i f i e d  t h i s  man­
ner o f  o r ig in .
The scu te llu m , thus i n i t i a t e d ,  c o n s is t s  o f  brown, r a d ia lly -a r r a n g e d  
rows o f  pseudoparenchymatous c e l l s  which are  f la t t e n e d  a g a in s t  th e  l e a f .
Soon a fterw ard , th e  s h ie ld  becomes carbonous, lo s in g  i t s  r a d ia te  appear­
an ce , except a t th e  m argins. The r a d ia te  ch a ra cter  o f  th e  margin may, 
in  tu rn , become more or l e s s  obscured; in  which c a se , i t  can u s u a lly  be 
observed  by sim ply cru sh in g  th e  a scocarp . By an (1926) s t a t e s  th at by 
b o i l in g  th e  specim en in  a KOH s o lu t io n  th e  r a d ia te  s tr u c tu r e  can be 
seen  more c le a r ly .  At m atu r ity  th e  ascocarp  i s  c ir c u la r  w ith  a crennate  
m argin, and ranges in  s iz e  from 160- 3OOU. In  c r o s s - s e c t io n  i t  i s  hemi­
sp h e r ic a l to  h a lf -o v a l  in  shape w ith  an extrem ely  th in -w a lle d , dark 
base w hich e v e n tu a lly  d is in t e g r a t e s .  The s tr u c tu r e  o f  th e  base i s  not
- 1 1 -
a p p a re n t. The w a l l s  o f  th e  sc u te llijm  a re  u s u a l ly  2 -3  c e l l s  t h i c k  a t  
m a tu r ity .
P r io r  to  a t t a in in g  f u l l  grow th , th e  s c u te llu m  i s  no lo n g e r  found  
to  be a p p r e sse d  a g a in s t  th e  l e a f  s u r fa c e . The c e n tr a l  p o r t io n  o f  th e  
d is c  h a s undergone an u p h ea v a l, l e a v in g  o n ly  i t s  p e r ip h e r y  in  c lo s e  con­
t a c t  w ith  th e  l e a f .  W hile u n d erg o in g  t h i s  u p h ea v a l, s le n d e r  h y a lin e  
liyphae appear b en ea th  th e  s c u te llu m . T hese hyphae in c r e a s e  in  number 
t o  form  a  p lecten ch ym ou s m a ss . The sc u te llu m  c o n t in u e s  to  espand awaj'" 
from  th e  l e a f  u n t i l  i t  a t t a i n s  a  h e m isp h e r ic a l to  h a l f - o v a l  form .
Ward (1SS2) b e l i e v e s  th a t th e  in c r e a s in g  m ass o f  liyphae in  th e  c a v it y  
o f  th e  sc u te llu m  f o r c e s  th e  d is k  up in  t h i s  d o m e-lik e  m anner. M eanwhile, 
sm a ll ,  s p h e r ic a l  c e l l s ,  w hich a re  i iy a l in e  i n  c o lo r ,  have appeared  in  
t h i s  m ass o f  hyphae. These a r e  th e  immature a s c i ,  w hich , a s  th e y  e lo n ­
g a t e ,  form c a v i t i e s  w ith in  th e  p l e c t  enchymat ous m ass. The a s c i  do not 
a l l  m ature a t  th e  same t im e , d i f f e r e n t  s ta g e s  in  developm ent b e in g  foun d  
s im u lta n e o u s ly  in  th e  same a sc o c a r p . The m ature a s c i  a re  arran.ited in  a 
s t r a ig h t  b a s a l la y e r  r a th e r  th an  in  a  f a s c i c l e ,  and are  se p a r a te d  from  
each  o th e r  by s tr a n d s  o f  in terw o v en  hyphae. These s tr a n d s  l a t e r  d i s in ­
t e g r a t e ,  a p p a r e n tly  cru sh ed  by th e  expanding a s c i ,  so th a t  th e  m ature 
a s c i  s ta n d  s id e  by s i d e ,  llo p a ra p h y ses a r e  p r e s e n t .  At m a tu r ity  th e  
a s c i  a r e  from 60-75"^ in  le n g th  ( F ig .  9 ) ,  a lth o u g h  some a s c i  have been  
found w hich m easured  Syu. Due to  t h e i r  le n g t h  th e y  cannot s ta n d  up­
r ig h t  in  th e  th y r io th e c iu m , and a r e , a s  a  r e s u l t ,  fo r c e d  in t o  a  bent 
p o s i t i o n .  The a s c i  a r e  ob lon g  t o  p y r ifo rm ; when fo r c e d  in t o  a  bent 
p o s i t i o n ,  ren ifo rm  w ith  a  ta p e r in g  b a s e . They a re  u s u a l ly  s h o r t - s t a lk e d
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w ith  th e  s t a l k  h en t a t  a lm ost a  r ig h t  a n g le  to  th e  a sc u s  p r o p e r . W ith­
i n  each  ascTis e ig h t  a sc o sp o r e s  a re  form ed w hich  a re  ob ova te  i n  o u t l in e ,  
and a re  o n e - s e p t a t e ,  w ith  an in d en tu r e  a t th e  p o in t  o f  se p t  a t  io n .  The 
upper c e l l  i s  somewhat w id er  th a n  th e  lo w e r , b e in g  a p p ro x im a te ly  lOu i n  
w id th , w h ile  th e  lo w er  i s  g e n e r a l ly  in  w id th . At m a tu r ity  th e
sp o r e s  range from  2 0 -2 $ u  in  le n g t h .  They rem ain h y a l in e  fo r  a  r a th er  
lo n g  p e r io d , u s u a l ly  becom ing brown when m atu re. Some sp o r e s  have been  
o b serv ed  g e rm in a tin g  w h ile  s t i l l  h y a l in e  i n  c o lo r .  ( F ig .  5 ) A r a th e r  
la r g e  o i l  g lo b u le  i s  commonly fo u n d  w ith in  each  c e l l  o f  th e  sp o r e . 
G erm in ation  may o ccu r  w ith in  th e  a sc u s  ( F ig .  5 & 1 0 ) ,  o r , upon d i s ­
ch arge  from th e  a s c u s ,  may g erm in a te  w h ile  s t i l l  w ith in  th e  th y r io th e c iu m  
( F ig .  S) , or  upon th e  l e a f  s u r fa c e .  The sp o r e s  a re  r e le a s e d  through  a  
p o r e - l ik e  p s e u d o - o s t io le  w h ich  i s  form ed in  th e  c e n te r  o f  th e  sc u te llu m .  
P r e c e d in g  th e  fo rm a tio n  o f  t h i s  op en in g , th e  a r e a  in  w h ich  t h i s  pore  
w i l l  appear becom es l i g h t e r  i n  c o lo r ,  l o s i n g  i t s  c a rb o n ize d  ap p earan ce . 
T h is  a r e a  becom es p r o g r e s s iv e ly  l i g h t e r  in  c o lo r  u n t i l  th e  op en in g  
o c c u r s . Eyan ( 1926) s t a t e s  th a t  th e  app earance o f  t h i s  " o s t io le "  i s  
due to  th e  g é l a t i n i s a t i o n  or c r a c k in g  o f  th e  c e n tr a l  c e l l s  a t th e  p o in t  
o f  in s e r t io n  on th e  m ycelium  or hyphopodiura. Lut t r  e l l  (19^0) a t t r ib u t e s  
th e  fo rm a tio n  o f  th e  lo n g i t u d in a l  op en in g  i n  th e  a sco ca rp  o f  M oren oe lla  
q u er c ln a  to  th e  p r e s su r e  e x e r te d  upon t h i s  a r ea  by th e  grow ing a s c i .
T h is  d oes n ot seem t o  be th e  c a se  h e r e , r a th e r , th e  " o s t io le "  seem s to  
f o m  by a  d i s in t e g r a t io n ,  or g é l a t i n i s a t i o n ,  o f  th e  c e n tr a l  c e l l s .
The p o r e - l ik e  c h a r a c te r  o f  th e  op en in g  ap p ears to  b ear t h i s  o u t .
(F ig . 11 & 19)
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Th.e P r e se n c e  o f  P y c n id ia
S e c t io n s  o f  d is e a s e d  ju n ip e r  b r a n c h le ts  made d u rin g  v a r io u s  t im e s  
o f  th e  y e a r  r e v e a le d  p y c n id ia  to  be p r e se n t  a lo n g  w ith  th e  a sc o c a r p s  o f  
th e  fu n g u s . T hese p y c n id ia  a r e  s u p e r f i c ia l  t o  sem i-eru m p en t, su b -g lo b o se  
t o  a lm ost o v a l i n  sh ap e, and range in  s i z e  from U5 - 7OU in  d ia m eter .
( P ig .  12) The b ase  o f  th e  p ycn id iu m  ap p ears t o  be o f  an ev a n escen t  
n a tu r e . H y a lin e  t o  brown, when m ature, 1 - c e l l e d  p y c n id io s p o r e s  are  p ro ­
duced in  q u a n t ity  w ith in  th e  p ycn id iu m . They a re  a p p ro x im a te ly  5 3•3'^
in  s i z e ;  t h e i r  mode o f  a ttach m en t t o  th e  p y c n id ia l  w a l ls  h as n ot been  
d eterm in ed . I n  to p  v iew  th e  pycnid ium  i s  se e n  to  be c ir c u la r  and com­
p o se d  o f  an i n d e f i n i t e  mass o f  brown hyphae. Immature p y c n id ia  are  
y e llo w ish -b r o w n  in  c o lo r ,  r e c t a n g u la r - l ik e  in  sh ap e, and com posed o f  a  
netw ork o f  s m a ll ,  a lm ost sq u a re , c e l l s .
There I s  no d e f i n i t e  p r o o f  a t  hand w h ich  w ould con n ect t h i s  a se x u a l  
s ta g e  w ith  th e  p e r f e c t  s ta g e  o f  th e  fun gus under stu d y ; how ever, many 
o f  th e s e  p y c n id ia  have been fou n d  a d jo in in g  t h y r io t h e c ia ,  seem in g ly  con­
n e c te d  to  them . A ls o ,  th e  m ycelium  w hich  i s  a s s o c ia t e d  w ith  th e  p y c n id ia  
i s  v e ry  s im ila r  to  th a t  a s s o c ia t e d  w ith  th e  t h y r io t h e c ia .
The M ycelium
The m ycelium  i s  in  g r e a t e s t  e v id e n c e  d u rin g  th e  f a l l  and w in te r  
m onths. D uring th e  summer i t  i s  e i t h e r  la c k in g , or p r e se n t  i n  v ery  
sm a ll am ounts. In  any c a s e ,  i t  i s  n ever  p r o fu s e .  When p r e s e n t ,  th e  
m ycelium  c o n s i s t s  o f  r a th e r  sh o r t  ijyphal b ran ch es s c a t t e r e d  o v er  th e  
l e a f  s u r fa c e , a lth o u g h  h ere  and th e r e  an astom osin g  hyphae form  sm all 
netw ork s o f  m ycelium . ( P ig .  7 & 13) The liyphae v a ry  in  c o lo r  from
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a lm o st l iy a l in s  t o  brown, a r e  r a th e r  c l o s e l y  s e p t a t e ,  in  w id th ,
and 6- 8 .5 ^  s e p t a t e .  H y a lin e  t o  l i g h t l y - t i n t e d  hyp hal b ran ch es a re  
commonly found  o r ig in a t in g  from  th e  ed ges o f  th e  th y r io th e c iu m , form ing  
a  o n e - c e l le d  la y e r  around i t s  b o r d e r , or b ran ch in g  outw ard ly  from  th e  
b ord er  f o r  a  sh o r t  d is ta n c e .  Hyphal b ranches may round o f f  to  form  
sh o r t  c h a in s  o f  c e l l s ,  w hich appear t o  be a b le  to  a c t  a s  c o n id ia .  Two- 
c e l l e d  fra g m e n ts , somewhat s im i la r  in  appearance to  th e  a s c o s p o r e s , may 
a l s o  be p in c h e d  o f f  from th e  hyp liae. These c o n id ia l  fra g m en ts have b een  
fou n d  g e m in a t in g .
The a sc o ca r p  i s  c o n n e c te d  to  th e  h o s t  by means o f  hyphal " fe e t"  
w h ich  p e n e tr a te  th e  c u t i c l e  o f  th e  h o s t .  ( F ig .  l 4 )  % )h erica l to  e lo n ­
g a te d , h y a lin e  hyphae appear b en ea th  th e  c u t i c l e  a t  an e a r ly  s ta g e  in  
th e  developm ent o f  th e  a sc o c a r p . I n d iv id u a l  hyphae may p r o g r e s s  down­
ward, f o r  a  sh o r t d is ta n c e ,  betw een  th e  ep id erm al c e l l s .  P e n e tr a t io n  
o f  th e  ep id erm al c e l l s  by t h e s e  hyphae h as n ev er  been  se en  i n  th e  la r g e  
number o f  s e c t io n s  exam ined. In  a  few  c r o s s - s e c t i o n s  th e r e  w ould seem  
t o  be a  c o n n e c tio n  betw een th e  h y a l in e  s u b -c u t ic u la r  hyphae and th e  
hyphal " fe e t" . However, in  th e  m a jo r ity  o f  c a s e s ,  no act^ual c o n n e c tio n s  
betw een  th e  two have b een  n o te d .
TÀXOmin OF THE PATHOGEHE
The main d i v i s i o n  made hy S te v e n s  & Byan (1 9 3 9 ) in  t h e i r  k ey  to  
th e  g en era  o f  th e  M ic r o th y r ia c e a e . i s  in  r e g a r d  t o  th e  p r e se n c e  or  
a b sen ce  o f  f r e e  m ycelinm . Some d i f f i c u l t y  a r i s e s  in  th e  in t e r p r e t a t io n  
o f  t h i s  d i v i s i o n ,  fo r  th e r e  i s  p ro b a b ly  some s u p e r f i c ia l  m ycelium  p r e s ­
e n t ,  a t one tim e or  a n o th er , in  m ost o f  th e  fu n g i c l a s s i f i e d  a s  h av in g  
'no f r e e  m y ce liu m '. Eyan, in  r e p ly  to  an in q u ir y  by th e  w r it e r  a s  to  
what c o n s t i t u t e d  f r e e  m ycelium  s t a t e d  th a t  " fr e e  m ycelium  r e f e r s  to  
s u p e r f i c ia l  m ycelium ", and added , "When th e  a sc o c a r p s  appear on th e  su r ­
fa c e  th e r e  i s  l i t t l e  o r  no su r fa c e  m ycelium ."  L utt r e l l  (19^1) in  d e s c r ib ­
in g  H yiocopron s m l l a c i s » a  fu n g u s c h a r a c te r iz e d  by an a b sen ce  o f  f r e e  
m ycelium , m en tion s th e  m ycelium  o f  b ran ch in g  hyphae form ed upon germ ina­
t i o n  o f  i t s  a sc o sp o r e s*  Those g e n e ra  c h a r a c te r iz e d  by th e  p r e se n c e  o f  
f r e e  m ycelium , to  u s e  A s t e r in a , M o re n o e lla , and Lem bosina a s  exam ples, 
may be s a id  t o  be t y p i f i e d  by a  r a th e r  d e n se , more or l e s s  r e t i c u l a t e -  
l y  arran ged  mycelium* The d i s t i n c t i o n  may th en  be s a id  t o  oe one made 
b etw een  th o s e  members o f  th e  M ic r o th y r ia c e a e  h a v in g  a sc a n ty  s u p e r f i c ia l  
m ycelium  o f  a tem porary n a tu r e , and th o s e  h a v in g  a  r a th e r  dense su per­
f i c i a l  mycelium* D oidge ( 1 9 2 0 ) in  h er  d e s c r ip t io n  o f  th e  g e n e r a l char­
a c t e r i s t i c s  o f  th e  M ic r o th y r ia c e a e  o f  South  A f r ic a ,  r e f e r s  to  th e  
m ycelium  o f  t h i s  fa m ily  a s  b e in g  e i t h e r  p e r s i s t e n t  or ev a n escen t*
The m ycelium  o f  th e  fu n g u s under stu d y  was fou n d  to  be o f  an eva­
n e sc e n t  n a tu re  such  a s  txiat d e s c r ib e d  by D o id g e , ap p earin g  in  v a r y in g
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am oim ts a t  d i f f e r e n t  t im e s , th on gh  n ev er  becom ing p r o fu s e . Thus, a c ­
c o r d in g  to  th e  p r e c e d in g  in t e r p r e t a t io n ,  t h i s  p a th o g en s may he c l a s s i ­
f i e d  under th e  d i v i s i o n  in  w h ich  f r e e  m ycelinm  i s  s a id  to  be a b s e n t .
The f a c t  th a t  th e  sp o r e s  a r e  2 - c e l l e d  and dark , and th e  ascom ata  sm ooth  
r a th e r  th a n  s e t o s e ,  p la c e s  t h i s  fu n g u s in  th e  gen u s S e y n e s ia  S a cc .
In  c o n n e c tio n  w ith  th e s e  s t u d ie s  th e  w r it e r  corresp on d ed  w ith  a  
group o f  w ell-k n ow n  w orkers i n  th e  f i e l d  o f  p a th o lo g y . Specim ens o f  th e  
fu n gu s were forw ard ed  to  ea ch  o f  th e s e  p a t h o lo g is t s  w ith  th e  r eq u est  
th a t  th e y  g iv e  t h e i r  o p in io n s  a s  t o  i t s  g e n e r ic  p la c e m e n t. Specim ens 
c o n ta in in g  o n ly  h y a l in e  sp o r e s , and p rob ab ly  a l l  im m ature, were exam ined  
by Ryan^ who s t a t e d  th a t  i f  th e  sp o r e s  a re  brown a t  m a tu r ity  th e n  th e  
fu n gu s sh o u ld  be p la c e d  in  th e  gen u s S e y n e s ia . M il le r ^ , D avidson^ , and
li
Wehmeyer , e x p r e s s e d  s im ila r  o p in io n s  a s  to  i t s  g e n e r ic  p lacem en t and  
added th a t  i t  m ight be th e  s p e c i e s ,  S e y n e s ia  J u n in e r i  (D esm .) S te v .  
n . comb.
The genus S e y n e s ia  S a c c . i s  d e sc r ib e d  by E n g ler  & P r a n t l  (1397)  
a s  b e in g  c h a r a c te r iz e d  by a  f r u i t i n g  body th a t  i s  s u p e r f i c i a l ,  sm ooth, 
s h ie ld —shaped, grow ing to g e th e r  a t  th e  b ord er w ith  th e  su b -stra tu m , 
w ith  c e n tr a l  op en in g; a s c i  o v a l t o  o b lo n g , S -sp o r e d . S p ores o b lo n g ,
2 - c e l l e d ,  s e p t a t e ,  brown. P a ra p h y ses non e. The genus h as been  d e s c r ib ­
ed  e lsew h er e  a s  an A s te r ln a  w ith o u t p e r s i s t a n t ,  o r  f r e e ,  m ycelium  and  
a s  a  M icro th y  rlum w ith  brown s p o r e s .
Eyan, Mary H i la ir e  
f i l l e r ,  J u l ia n  H. 
•^Davidson, R oss W.
U,
D ep t, o f  B o t . ,  R osary C o lle g e , 1 1 1 .
D ep t, o f  P a th . & P la n t  B r e e d ., U n iv . o f  G-a. 
Bureau o f  P la n t  I n d u s tr y , D iv . o f  F o r . P a t h . ,  
C olorado A & M, F o rt C o l l in s .
Wehmeyer, L. E . : D ep t, o f  B o t . ,  U n iv . o f  M ich.
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The ty p e  s p e c ie s  i s  S e y n e s ia  n o b i l i s  (Welw. et*  Ciirr. ) Sacc* 
and i s  foTind on palm s in  A f r ic a .  P etra ic  ( I 927) w ould n o t in c lu d e  
th e  gen u s S e y n e s ia  in  th e  M ic r o th y r ia c e a e  a s  he  b e l i e v e s  th e  ty p e  
s p e c ie s  i s  i d e n t i c a l  w ith  S te g a n o p y cn is  o n co sp erm a tis  and i s  a  t y p i ­
c a l  S p h a e r ia c e a e * For th o s e  M ic r o th y r ia c e a e  w ith  r a d ia te  s h i e ld ,  a  
c e n t r a l  p o r e , and 2 - c e l l e d  brown sp o r e s , P e t  rah: e s t a b l i s h e d  th e  genus  
A r n a u d ie l la * The gen u s F e r r a r is ia  Sacc* a s  amended by P e tr a k  in c lu d e s  
th e  form s w ith  2 - c e l l e d  sp o r e s  p r e v io u s ly  known a s  S e y n e s ia  spp .
C lem ents & Shear (1931) l i s t s  th e  gen u s S e y n e s ia  w ith  th e  synonyms 
A r n a u d ie lla  P e t r . . F e r r a r isa  S a c c . ,  and S e y n e s io la  S p e g ., under th e  
fa m ily  M ic r o th y r ia c e a e  and, a l s o ,  under th e  fa m ily  S p h a er ia cea e  w ith  
th e  synonym, S te g a n o p y c n is» D oidge ( 19U2 ) a c c e p ts  P e tr a k * s  c l a s s i f i c a ­
t i o n  and a p p l ie s  th e  g e n e r ic  name F e r r a r isa  to  a  new s p e c i e s .  However, 
in  t h e i r  monograph o f  th e  M ic r o th y r ia c e a e , S te v e n s  & By an (1 9 3 9 ) c o n tin u e  
t o  u s e  th e  gen u s S e y n e s ia . S te v en so n  (19^ 3) a p p lie d  th e  g e n e r ic  name 
S e y n e s ia  to  a  new ly d e sc r ib e d  s p e c ie s  o f  th e  M ic r o th y r ia c e a e . The genus  
S e y n e s ia  i s  s t i l l ,  th e n , r e c o g n iz e d  a s  a  member o f  t h i s  fa m ily  by some 
m y c o lo g is t s .
The fu n gu s d e sc r ib e d  h e r e in  s h a l l  be p la c e d  t e n t a t i v e l y  in  th e  
more e s t a b l i s h e d  g e n u s , i . e . ,  S e y n e s ia .
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Com parison w ith  S e y n e s ia  J n n lo e r i  and S ti^ m atea  se g u o ia e  
Two fu n g i have been d e s c r ib e d  w h ich  ap p eared  s im ila r  in  enough  
r e s p e c t s  to  th e  fu n g u s under stu d y  to  w arrant m en tion  by some o f  th e  
m y c o lo g is t s  c o n ta c te d . S e y n e s ia  J im ip e r i (D esm .) S te v . n . com b., 
sy n . M icrothyrium  J u n in e r i  S a c c . and S tig m a te  a se g u o ia e  (C ke. & H ark.) 
w ere th e  s p e c ie s  so m en tion ed .
S e y n e s ia  J u n iio er i i s  d e s c r ib e d  in  H ab en h orst*s K ryp togam cn -riora  
( IS S 7 ) under th e  g e n e r ic  name S tîg m a tea  w ith  th e  f o l lo w in g  l i s t  o f  
synonyms: D o th id sa  J u n in e r l D esm az., G-ibbera J u n iu e r i  A u ersw .,
S tig m a tea  a ln in a  S p e g a z z ., and  M icrothyrium  J u n ip e r i  S a c c . IIo m ention  
was made o f  th e  gen u s S e y n e s ia . The p e r ith e c iu m  o f  th e  s p e c ie s  was de­
s c r ib e d  a s  h e m isp h e r ic a l o r  b r o a d ly  c o n ic a l ,  o f t e n  w ith  p a p i l l e ,  upon 
a r a th e r  s o l i d  or c o a r s e , c u t i c u la r  su b s ta n c e , b row n -b lack , naked, about 
200u in  d ia m eter . A sc i ob lon g  or  sh o rt c y l in d r ic  t o  sa c -fo rm , sh ort  
s t i p i t a t e ,  S -sp o r ed , 60- 7OU lo n g , I b - lS u  t h i c k .  S p ores o b lo n g , 2 - c e l l e d ,  
t i e d  in  th e  m id d le , under c e l l  somewhat s m a lle r , brown when m ature, 
2 0 -2 5 u  lo n g , J-Sra w id e . Found upon th e  n e e d le s  o f  J u n ip eru s communis.
As d e sc r ib e d  in  N orth  Am erican P yrenom ycete s  ( I S 9 2 ) th e  s i z e s  w ere: 
p e r i t h e c ia ,  200-300u ; a s c i ,  6O-7O x  20u; s p o r e s , l6 - 2 5  x  6 -S u . The 
h o s t s  were l i s t e d  h e r e  a s  J u n ip e ru s  v ir g in ia n a  and Sequ oia  g ig a n te a .
The g e n e r ic  p lacem ent o f  t h i s  fun gus seem s to  be in  dou bt, i f  
judgment may be b a sed  upon th e  d i f f e r e n t  g e n e ra  in  w hich i t  h as a t  one 
tim e or  an o th er  been  in c lu d e d . In  K rytogajnen-F lora (1387 ) i t  i s  s t a t e d  
th a t  in  no c a se  sh o u ld  t h i s  s p e c ie s  be a cco rd ed  to  M icroth yrium . Y et, 
i t  c e r t a in ly  ap p ears to  be more c l o s e l y  r e l a t e d  t o  th e  fa m ily
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M ic r o th y r ia c e a e  th an  to  th e  fa m ily  S t le m a ta c e a e . An ex a m in a tio n  o f  
M icrothyrinm  J n n ip e r i  on J n n ip e m s  c a l i f o r n l c a . from th e  Bonar c o l l e c ­
t i o n ,  shows th e  ascom ata to  he s e a te d  s u p e r f i c i a l l y  upon th e  l e a f ,  and  
n ot s u h - c u t ic u la r ly  a s  i s  c i i a r a c t e r i s t i c  o f  th e  fa m ily  S tie m a ta c e a e .
The ascoma is connected by means of hyphal "feet** to a seemingly dis­
continuous layer of dark-brown sub-cut icular hyphae* (Fig. 15) This 
sub-cut icular hypliae appears to be that which is referred to in 
Krytogamen-Flora (1SS7) as the substance upon which the ascomata are 
seated. This mycelial layer is by no means a stroma, and cannot be 
likened to the sub-cut icular stroma upon which the ascocarps of 
.Stigmatea robertiani are seated. The material examined by the author 
did not contain mature spores. If they are brown in color upon maturity, 
the fungus would seem to be a Seynesia. Stevens & Eyan (1939) placed 
this species in the genus Seynesia.
A com parison o f  S e y n e s ia  «Tuniueri w ith  th e  organism  under stu d y  
r e v e a ls  th a t  s t r u c t u a l ly  th e  two fu n g i a r e  s im ila r  in  many r e s p e c t s .
The shape and s i z e  o f  th e  a s c i  and th e  a sc o sp o r e s  a re  v e ry  much a l i k e .
In  c r o s s - s e c t i o n  th e  shape o f  th e  p e r i t h e c ia  are  s im i la r ,  and th e  s i z e ,  
a s  g iv e n  by E l l i s  & E verhart ( 1 8 9 2 ) ,  i s  s im i la r .  However, th e r e  are  
a  number o f  ways in  w h ich  th e  p e r i t h e c ia  d i f f e r .  F i r s t ,  th e  p a p i l l e ,  
w hich  i s  d e sc r ib e d  a s  o f t e n  foun d  on S e y n e s ia  J u n iu e r i . i s  n ot ch arac­
t e r i s t i c  o f  th e  organism  under s tu d y . A d e s c r ip t io n  o f  S tig m a tea  
J u n iu e r i  (D esm .) in  H. A. P y re n . (1 8 9 2 ) d oes n o t ,  how ever, have any  
m en tion  o f  th e  p e r i t h e c ia  o f  t h i s  s p e c ie s  b e in g  p a p i l l a t e .  The m a te r ia l  
exam ined by th e  a u th o r  d id  n o t appear to  be p a p i l l a t e ,  a lth o u g h  t h i s
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may "b# dll# t o  th #  tim # a t  w h ich  th #  m a te r ia l  was c o l l e c t e d ,  o r  t o  i t s  
a ge  and d r ie d  c o n d it io n .  T h is  th e n , may or  may n o t ,  he a p o in t  o f  
d i f f e r e n c e .  S e c o n d ly , th e  s n h -c n t I c n la r  la y e r  o f  hyphae, a lr e a d y  
d e s c r ib e d , d i f f e r s  g r e a t ly  i n  c o lo r  and abundance from th e  s u h -c u t ic u -  
l a r  hyphae fou n d  in  th e  organism  under s tu d y . The im portance o f  t h i s  
d if f e r e n c e  l i e s  in  th e  f a c t  th a t  th e  c h a r a c t e r i s t i c s  o f  th e  m ycelium , 
b o th  e x te r n a l  and in t e r n a l ,  have b een  u sed  in  th e  H em isp h a e r ia le s  to  
d i f f e r e n t i a t e  betw een  f a m i l i e s ,  and w ith in  th e  l l ic r o th y r ia c e a e  to  d i f ­
f e r e n t i a t e  betw een  g e n e r a . A ls o ,  in  her d e s c r ip t io n  o f  S e y n e s ia  c o r d ia e  
sp . n o v . , Ryan (1 9 2 4 ) l i s t s  a s  one o f  th e  c h a r a c t e r i s t i c s  o f  th e  s p e c ie s  
th e  p r e se n c e  o f  an in t e r n a l  m ycelium  w h ich  i s  h y a lin e  in  c o lo r .  T h ir d ly ,  
th e r e  seem s t o  be a  d i f f e r e n c e  in  th e  manner in  w hich  th e  a sc o c a r p s  o f  
th e  two fu n g i a r e  arran ged  upon t h e i r  r e s p e c t iv e  h o s t s .  An exam in ation  
o f  J u n in eru s c a l i f o r n ie n  r e v e a le d  th e  a sc o c a r p s  o f  J u n in e r i  to  be 
c lu s t e r e d  on in d iv id u a l  l e a v e s  ( F ig .  l 6 )  , r a th e r  than  s c a t t e r e d  over en­
t i r e  b r a n c h le ts  in  th e  manner o f  th e  a sc o c a r p s  o f  th e  fu n gu s under  
s tu d y . ( F ig .  2 & 3) B ased  on t h e s e  d i f f e r e n c e s ,  and p ro b a b le  d i f f e r e n c e ,  
w ith  em phasis on th e  d i f f e r e n c e  in  s u b -c u t ic u la r  hyphae, th e  two fu n g i  
a r e  thou ght to  be d i f f e r e n t  s p e c ie s  o f  S e y n e s ia .
Stigm at ea  se q u o ia e  (C ke. & H a r k .) ,  sy n . D oth! dea se q u o ia e  (C ke. & Hark. ) 
i s  d e s c r ib e d  in  H. A. P yren . ( I S 9 2 ) a s  fou n d  on le a v e s  o f  C unressus and  
L ib ro ced ru s de cu r r  en s . The s i z e  and shape o f  th e  a s c i  and a sc o  sp o res  
a re  a g a in  q u ite  s im i la r  to  th o s e  o f  th e  fu n gu s under s tu d y , e x cep t th a t  
th e  sp o r e s  a re  d e sc r ib e d  a s  h y a l in e .  Very l i t t l e  a d d it io n a l  in fo r m a tio n  
i s  g iv e n  c o n c er n in g  th e  s p e c i e s .  The ty p e  c o l l e c t i o n  o f  t h i s  s p e c ie s  was
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oTotain®d tliroiagli th e  g e n e r o s i t y  o f  Mr. J .  T. H ow ell o f  th e  C a l i fo r n ia  
Academy o f  S c ie n c e s ;  th e  h o s t  "being L ib ro ced ru s d e c u r r e n s . T h is  m a te r ia l  
c o n ta in e d  o n ly  h y a l in e  a sc o sp o re s»  a s  d e s c r ib e d . E xam ination  o f  th e  
a sc o ca r p  r e v e a le d  a  f im b r ia te d  b ord er  to  be som etim es p r e s e n t .  ( F ig .  17) 
F u rth er  d e s c r ip t io n  i s  u n n e c c e s s a r y , fo r  th e  two fu n g i on t h e s e  p o in t s  
a lo n e  a r e  d e f i n i t e l y  d i s s im i la r .  I t  sh o u ld  be n o te d  h e r e  th a t  t h i s  s p e c ie s  
sh o u ld  be fu r th e r  s tu d ie d  to  d eterm in e  i t s  c o r r e c t  taxonom ic p o s i t i o n  
i n  th e  H e m isu h a e r ia le s . A ccord in g  to  S te v e n s  (1 9 2 5 )»  th e  c h a r a c t e r i s t i c  
w h ich  p la c e s  th e  members o f  t h i s  o rd er  in  th e  fa m ily  Stigm iataceae i s  th a t  
th e  ascom ata be s u b - c u t ic u la r .  In  th e  m a te r ia l  exam ined n e it h e r  th e  
ascom ata nor th e  îjy p o th a llu s  w ere foun d  to  be im m ersed. ( F ig .  IS ) The 
s u p e r f i c ia l  ascom ata  and sc a n ty  m ycelium  w ould  seem to  p la c e  t h i s  fu n gu s  
in  th e  fa m ily  M ic r o th v r ia c e a c .
A su rvey  o f  th e  l i t e r a t u r e  d e a lin g  w ith  members o f  th e  M ic r o th v r ia c e a e . 
and r e la t e d  form s, r e v e a le d  two s p e c ie s  w h ich  app eared  to  be q u ite  s im i la r  
t o  th e  fu n gu s under stu d y . Com parisons made betw een  th e s e  fu n g i r e v e a le d  
th e  e x is ta n c e  o f  th e  a fo rem en tio n ed  d i s s i m i l a r i t i e s .  As a  r e s u l t ,  i t  i s  
co n c lu d ed  th a t  th e  fu n gu s co n cern ed  i s  a  new sp e c ie s *  and, i t  i s  h en ce­
f o r t h  80 d e sc r ib e d .
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D e s c r ip t io n  o f  S p e c ie s  
S e y n e s ia  _ _ _ _ _ _ _ _ _  sp . n o v .
A sco ca rp s c ir c u la r  w ith, c r e n n a te  m argin , s u p e r f i c i a l ,  r a d ia t e ,  
hecom ing carb on ou s, 160- 3OOU in  d ia m e te r . H em isp h er ica l to  l i a l f - o v a l  
in  c r o s s - s e c t i o n .  A scocarp s s c a t t e r e d  s in g ly  or c o a le s c in g  in  s c a t t e r ­
ed  g r o u p s . F ree  my c e l  inm e v a n e sc e n t , n ev er  p r o fu s e .  I n te r n a l  m ycelium  
h y a l in e .  A s c i  p y r ifo rm  to  c la v a t e ,  s h o r t - s t a lk e d ;  6o-75''i in  le n g th ;  
S -sp o r ed ; a p a r a p h y sa te . S p ores lo n g  h y a l in e ,  becom ing dark, 2 - c e l l e d ,  
th e  to p  c e l l  la r g e r  th an  th e  lo w e r , in d e n te d  a t  th e  se p ta ;  20- 2 6u in  
l e n g t h ,  to p  c e l l  lO u i n  w id th , lo w er  c e l l  S .^ u  in  w id th . P s e u d o - o s t io le  
p o r e - l i k e .
On J u n in eru s  scoioulorum . W estern Montana and th e  n o r th e r n  Rocky 
M ountain E xperim ent S ta t io n  a t  P r i e s t  R iv e r , I d a .
EXPEHIîŒïTAL 
C u lt Tire M ethods
Growth in  c u ltu r e  o f  memhers o f  th e  M ic r o th v r ia c e a e  h as heen  r e ­
cord ed  in  o n ly  a  few  in s t a n c e s .  Horne ( I 9O5 ) r e p o r te d  th a t  a l l  a ttem p ts  
to  c u ltu r e  Lemlposia R o l f s i l  f a i l e d ,  and in d ic a t e d  th a t  t h i s  s p e c ie s  was 
p ro h a h ly  a  s t r i c t  p a r a s i t e .  Growth on a r t i f i c i a l  c u ltu r e -m e d ia  has  
been  n o te d  by F is h e r  (1939 ) a s  h a v in g  been rec o rd ed  f o r  o n ly  one s p e c ie s  
o f  t h i s  fa m ily .  The s p e c ie s  c u l t iv a t e d  was n o t named. At a  l a t e r  d a te ,  
h u t t r e l l  ( 19^ )  fou n d  th a t  M o ren o e lla  o u e r c in a  was e a s i l y  in d u ced  to  
grow on a r t i f i c i a l  m ed ia . Of th e  v a r io u s  ty p e s  o f  m edia u se d , he found  
m alt agar t o  be th e  most s u c c e s s f u l .  The same a u th o r  (19^1) was a l s o  
s u c c e s s f u l  i n  o b ta in in g  M viocopron S m ila c is  in  c u ltu r e  on b o th  m alt 
and p o ta to  d e x tr o s e  a g a r  m ed ia .
The m ethod m ost commonly u s e d  in  th e  a tte m p ts  to  i s o l a t e  t h i s  
organism  in  c u ltu r e  was th e  rem oval o f  a sc o c a r p s  from th e  h o s t  w ith  an  
a s e p t i c  n e e d le  fo l lo w e d  by t h e i r  p lacem ent upon th e  medium b e in g  u se d .
The u se  o f  s u r fa c e  d i s e n f e c t a n t s ,  i ; e . ,  HgCl 1 :1 0 0 0 , and a lc o h o l ,  even  
f o r  sh o r t p e r io d s ,  r e s u l t e d  i n  n e g a t iv e  grow th . S in g le  sp ore  i s o l a t i o n s  
w ere a ttem p ted , n o ta b ly  by E z e k i e l ' s  M o s i f ic a t io n  o f  K e i t t s  m ethod (1 9 3 0 )  
u s in g  th e  f o l lo w in g  m o d if ic a t io n :  Mature a sc o c a r p s  were mashed in  a
drop o f  w ater  w h ich  had been p la c e d  upon a  co v er  s l i p .  The c o v er  s l i p  
was th en  in v e r te d  o v e r  a  Van Tiegham c e l l  and th e  ex tr u d in g  a sc o sp o r e s  
w ere a llo w e d  t o  g e rm in a te . Upon g e r m in a tio n , a  s tr e a k  c u ltu r e  was
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p rep a red  in  a  P e t r i  d is h  o f  a ^ a r . F o llo w in g  E z e k ie l ' s  m ethod, s in g le
sp o re s  w ere th e n  lo c a t e d  on th e  a g a r  p la t e  and cu t out w ith  an in c lu d e d
d is k  o f  a g a r . At t h i s  p o in t ,  in  each  a tte m p t, th e  spore was l o s t  to
s ig h t  in  th e  d is k  o f  agar  and no grow th  was i n i t i a t e d .
V ariou s m edia were u se d  in  a tte m p tin g  t o  c u ltu r e  t h i s  organism ,
nam ely. S o n a r 's  M o d if ic a t io n  o f  L e o n ia n 's  Agar Medinm, C zap ek 's C u ltu re
Solution with agar, Honey Agar (Fisher, 1939)» Zike's Sucrose Asparagin
S o lu t io n  w ith  a g a r . J u n ip er  D e x tro se  A gar, and J u n ip e r  A gar. J u n ip er
Agar medium and J u n ip e r  D ex tro se  Agar medium a re  " b a sica lly  ju n ip e r  b ran ch -
l e t  d e c o c t io n s ;  th e  in g r e d ie n t s  and p roced u re u se d  in  t h e i r  c o n c o c t io n
b e in g  a s  f o l lo w s ;
J u n ip e r  Agar Medium
J u n ip e r  b r a n c h le ts  . . . . . .  2 0 0 .0 g
Agar . .  .  .  . .  .  . .  3 0 .Og
D i s t i l l e d  w ater  . . . ..... .....................................  1 5 0 0 .Occ
F resh  ju n ip e r  b r a n c h le ts  were p u t th rou gh  a  c o a r se  g r in d e r , th en  
steam ed in  750cc o f  d i s t i l l e d  w ater f o r  1^ h o u rs . Agar was th en  
d is s o lv e d  in  th e  rem ain in g  w ater  w hich  had been  h e a te d . B oth  
s o lu t io n s  w ere th en  m ixed , f i l t e r e d ,  and a u to c la v e d  a t 15 pounds 
p r e ssu r e  f o r  15 m in u te s .
J u n ip er  D ex tro se  Agar Medium
J u n in e r  b r a n c h le ts  1 0 0 .Og
D ex tro se ............................. ...........................................................3 0 . Og
Agar 3 0 . Og
D i s t i l l e d  w ater    . .  1 5 0 0 .0 c c
Steam ground ju n ip e r  b r a n c h le t s  f o r  1 hour i n  750cc o f  d i s t i l l e d  
w a ter; f i l t e r  and add d e x tr o s e .  D is s o lv e  agar  in  rem ain in g  750cc  
o f  w a te r . Mix s o lu t io n s ,  f i l t e r ,  and a u to c la v e  f o r  I 5 m in u tes  
a t  15 pounds p r e s s u r e .
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M ethods t o  In du ce S p o r u la t io n
In  an a ttem p t t o  ind uce s p o r u la t io n , some o f  th e  c u l t u r e s  were  
s u b je c te d  to  v a r y in g  c o n d it io n s  o f  tem p era tu re , t o  a g in g , and, during  
th e  l a t t e r  p a r t  o f  t h i s  studj'', a  few  c u l t u r e s  were su b je c te d  to  u l t r a ­
v i o l e t  r a d ia t io n .  A ls o , t r a n s f e r s  were made from  some o f  th e  c u l t u r e s  
t o  P e t r i  d is h e s  c o n ta in in g  w a te r -a g a r  p lu s  chopped ju n ip e r  b r a n c h le ts  
i n  a  fu r th e r  e f f o r t  to  in d u ce f r u i t i n g .
C u ltu re s  o b ta in e d  on Honey Agar and J u n ip e r  D ex tro se  Agar were  
t r a n s fe r e d  t o  t e s t  tu b e s  c o n ta in in g  th e  same medium. H a lf  o f  th e  t e s t  
tu b e s  were th e n  p la c e d  a t  room tem p eratu re  w h ile  th e  o th e r  h a l f  were 
p la c e d  in  a  c o ld  room in  w h ich  th e  tem p erature rem ained a t  a p p ro x im a te ly
Uo* r .
Two P e t r i  d is h e s ,  c o n ta in in g  c u lt u r e s  m a in ta in ed  on Honey Agar were 
b o th  h a l f  co v er ed  by heavy p a p er . P r io r  to  t h e i r  p lacem ent o v er  th e  
d is h e s ,  th e  p ap ers w ere w iped  w ith  a  c lo t h  dampened w ith  1 :1 0 0 0  HgCl 
to  p rev en t c o n ta m in a tio n . The u n covered  p o r t io n  o f  th e  c u l t u r e s  were 
th e n  su b je c te d  to  10 and 15 m in u tes  o f  u l t r a - v i o l e t  r a d ia t io n  r e sp e c ­
t i v e l y .  The c o v ered  h a lv e s  o f  th e  c u l t u r e s  a c te d  a s  th e  ch eck s in  t h i s  
c a s e .  A ls o , two c u l t u r e s  m a in ta in e d  on J u n ip e r  Agar were each  exp osed  
to  a  20 m inute dose  o f  th e s e  r a y s . As b e fo r e ,  a p p r o p r ia te  ch eck s were 
m a in ta in e d . The so u rce  o f  l i g h t  u s e d  in  b o th  exp erim en ts was a  0 .7 5  amp. 
g e r m ic id a l lamp* In  a l l  c a s e s ,  th e  c u l t u r e s  were p la c e d  a t  a  d is ta n c e  
o f  1 1 .5  cm. from th e  l i g h t  so u r c e . P r io r  t o  exp osu re th e  P e t r i  d is h  
c o v e r s  were rem oved.
Three P e t r i  d is h e s  c o n ta in in g  w a te r -a g a r  p lu s  chopped ju n ip e r
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b r a n c h le t s  w ere In o cu la ted , from  c u l t u r e s  grow ing  on Eoney Agar medium.
The p roced u re  u s e d  in  th e  p r e p a r a t io n  o f  t h i s  ‘n a tu ra l*  medium was th e  
same as d e s c r ib e d  by Hansen & Snyder (19^ 7)*  Two o f  th e  su bseq uent  
c u l t u r e s  were l e f t  a t  room tem p era tu re  w h ile  th e  t h ir d ,  a f t e r  grow th  
had f i r s t  been i n i t i a t e d ,  was p la c e d  i n  a  c o ld  room a t  a  tem p eratu re  
o f  a p p ro x im a te ly  F .
H ost I n o c u la t io n s
In  th e  green h o u se :
Four y e a r  o ld  p o t t e d  J u n ip e r u s  scopulorum  s e e d l in g s  were in o c u la ­
t e d ,  a t  v a r io u s  t im e s , u s in g  c u l t u r e s  grow ing on a l l  o f  th e  aforem en­
t io n e d  m ed ia . The inoculum  was mashed in  a  sm a ll amount o f  d i s t i l l e d  
w ater  and a p p lie d  o v er  th e  e n t i r e  t r e e ,  in  some c a s e s  by means o f  a  
camel 8 -h a ir  b ru sh , and in  o th e r s ,  by means o f  an a to m iz e r .
The f i r s t  group o f  in o c u la te d  t r e e s  were p la c e d  in  pan s o f  w ater  
and c o v ered  w ith  b e l l  J a r s , Check p la n t s  w ere sp rayed , o th e r s  w ere  
brush ed  w ith  d i s t i l l e d  w ater; p la c e d  in  pan s o f  w ater  and c o v e r e d  w ith  
b e l l  j a r s .  L a te r , an " I c e le s s  R e fr ig e r a to r "  was c o n s tr u c te d , f o l lo w in g  
th e  p la n s  o f  Hunt (1 9 1 9 ) . Subsequent in o c u la te d  s e e d l in g s  were p la c e d ,  
to g e th e r  w ith  t h e i r  c h e ck s , w ith in  t h i s  in o c u la t io n  chamber. In o c u la ­
t e d  t r e e s  were l e f t  in  t h e ir  r e s p e c t iv e  in o c u la t io n  chambers f o r  a  p e r io d  
o f  th r e e  w eeks, u n d ergo in g  fr e q u e n t ex a m in a tio n  du rin g  t h i s  t im e .
Three h e a lth y  J u n ip ers  w ere p la c e d  in  th e  in o c u la t io n  chamber w ith  
a p o t te d  d is e a s e d  J u n ip e r . E xam in ation  o f  th e  a sc o c a r p s  found on t h i s  
Ju n ip er  r e v e a le d  th e  p r e se n c e  o f  m ature a s c o s p o r e s .  The h u m id ity  was 
m a in ta in e d  a t  a  h ig h  l e v e l  and th e  t r e e s  w ere l e f t  in  t h i s  c o n d it io n
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f o r  a  p e r io d  o f  two w eek s. A lso»  a numter o f  J u n ip e rs  were p la c e d  under  
t e l l  J a rs  w ith  d is e a s e d  h r a n c h lc t s  b ea r in g  m ature s p o r e s . The d is e a s e d  
b r a n c h le ts  w ere p la c e d  in  c o n ta c t  w ith  th e  b r a n c h le ts  o f  th e  h e a lth y  
J u n ip e r s . F in a l l y ,  one h e a lth y  J u n ip er  was p la c e d , and l e f t  t o  rem ain  
f o r  o v er  fo u r  m onths, in  th e  same room in  w h ich  th e  d is e a s e d  t r e e s  w ere  
k e p t .
I n  th e  f i e l d :
M y ce lia  from  th e  v a r io u s  c u l t u r e s  was s e p a r a te ly  m acera ted  in  
d i s t i l l e d  w a te r . The inoculum  from  each  c u ltu r e  was th en  sp read  over  
se p a r a te  b ran ch es o f  th r e e ,  a p p a r e n tly  d i s e a s e - f r e e ,  J u n ip e rs  grow ing  
in  th e  f i e l d .  Each in o c u la te d  branch was th en  c o v er ed  w ith  c o t to n ;  th e  
c o t to n  th en  dampened w ith  d i s t i l l e d  w ater and co v er ed  w ith  a  p l a s t i c  
b a g . Checks were sp rayed  w ith  d i s t i l l e d  w ater  and c o v er ed  in  a  s im ila r  
manner. At th e  end on one w eek h a l f  o f  th e  in o c u la te d  b ran ch es were 
cu t o f f ,  exam ined, and p la c e d  under b e l l  J a r s  w ith  t h e i r  cu t ends im­
m ersed  in  w a te r .
EXPERIiiîEKTAL RESULTS
Growth in  C u ltu r#
B o n a r 's  M o d if ic a t io n  o f  L e o n ia n 's  Agar Medinm
I n i t i a l  grow th  was w h ite  and a e r i a l ,  f o l lo w e d  im m ed ia te ly  hy a  
su r fa c e  and surraerged grow th o f  dark m ycelinm ; grow th  in c h e s  in  
d iam eter  a t th e  end o f  two w eek s. Growth in  f l a s k  c o v e r in g  th e  sub­
s t r a t  mn and a p p ea r in g  a s a  r a th e r  t h ic k  strom a. M ic r o s c o p ic a l ly  th e  
hyphae are  brown, c y l i n d r i c a l ;  form in g  d a r k -w a lle d  chlaii^y do sp ore  s .  One­
c e l l  ed h y a l in e  t o  brown sp o re s  were n o ted  w h ich  app eared  to  form from  
th e  m ycelinm . Ho f r u i t in g  s t r u c t u r e s  were n o te d .
C zapek's C u ltu re  S o lu t io n  w ith  agar & Z ik e ' s  S u crose  A sp a ra g in  S o l .  w ith  agar  
Ho grow th  was i n i t i a t e d  when th e s e  m edia were in o c u la te d  w ith  th e  
a sc o c a r p s  o f  th e  fu n g u s .
Honey Agar
R apid  grow th; c o v e r in g  th e  P e t r i  d is h  w ith in  two w eek s. A e r ia l  
m ycelium  l i g h t  brown t o  brown. S u rfa ce  and surm erged m ycelium  dark  
brown. Hyphae i s  dark w a lle d ;  c e l l s  a lm ost round i n  shape and surround­
ed  by a  g e la t in o u s -a p p e a r in g  s h e a th . Medium becom ing c o v e r e d  by a  dark  
s tr o m a -lik e  grow th . Ho f r u i t i n g  s t r u c tu r e s  a p p ea r in g .
J u n ip er  D ex tro se  Agar
Growth m od era te . M ycelium  dark brown, c e l l s  c y l i n d r i c a l ;  form ing  
r a d ia t in g  r in g s  o f  a l t e r n a t e ly  s t e r i l e ,  th e n  f r u i t i n g ,  a r e a s  upon th e  
su r fa c e  o f  th e  medium; r a d ia t in g  ou tw ard ly  from  th e  p o in t  o f  in o c u la t io n .
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T r u it in g  s t n ic t u r e e  c y l in d r i  c a l -up  r ig h t ,  up t o  in  h e ig h t ,  to m en to se ,
s c le r o t iu m - l ik e  in  h a r d n ess , s t e r i l e .  O n e -c e l le d  s p o r e s , l iy a l in e  to  "brown, 
foun d  m assed on th e  hyphal "branches.
J u n ip e r  Agar
Slow grow th , "but t h i s  i s  o f f s e t  by th e  r e l a t i v e  a b sen ce  o f  contam ina­
t i o n .  M ycelium  l i g h t  brown, d a r k -w a lle d , c y l i n d r i c a l ,  f i n a l l y  c o v e r in g  
th e  medium w ith  a  dark s tr o m a - lik e  l a y e r .  M inute b la c k  p y c n id ia  appear­
in g  on th e  s u r fa c e  o f  th e  m yceliu m . P y c n id ia  U5- 6OU in  d ia m e ter , p seu d o -  
parenchym atous in  s tr u c tu r e ;  brown. Spores h y a l in e ,  o v a l ,  ^ 5 - 5  % 3 -^ .5 u .
A l i g h t  brown a e r i a l  m ycelium  fou n d  i n i t i a t i n g  on many o f  th e s e  c u l t u r e s  
h as been  o b serv ed  p rod u cin g  p y c n id ia  s im i la r  in  s tr u c tu r e  to  th o s e  p ro ­
duced on th e  su r fa c e  m ycelium , but a t t a in in g  a  d iam eter  o f  300u ; p y c n id io -  
sp o res  o v a l ,  h y a l in e  to  l i g h t  brown, 5"? ^
S p o r u la t io n  Inducem ent R e s u lt s
Ifo s p o r u la t io n  r e s u l t e d  in  th e  c u l t u r e s  grow ing on Honey Agar in  
e i t h e r  th e  c o ld  room or  a t room tem p era tu re . C u ltu res  m a in ta in e d  on 
J u n ip e r  D ex tro se  Agar produced  th e  s t r u c t u r e s ,  a lr e a d y  d e s c r ib e d , when 
p la c e d  under e i t h e r  tem p eratu re  c o n d it io n .
The c u l t u r e s  exp osed  to  u l t r a - v i o l e t  r a d ia t io n  d id  n o t ,  a s  a  r e ­
s u l t ,  produce any f r u i t in g  s t r u c t u r e s .  The a e r i a l  m ycelium , in  a l l  
c a s e s ,  was e i t h e r  k i l l e d  or s tu n te d , depending upon th e  amount o f  r a d ia ­
t io n  to  w hich i t  was ex p o sed .
Ho f r u i t in g  s t r u c tu r e s  w ere p rodu ced  upon th e  w a te r -a g a r -J u n ip e r  
b r a n c h le t  m edia w h ich  had b een  in o c u la te d  from a  Honey Agar c u ltu r e  and
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l e f t  a t  room tem p era tu re . A ls o ,  a s  c o u ld  be e x p e c te d , grow th  was slow  
on t h i s  medium. The c u ltu r e  w h ich  had been  p la c e d  in  th e  c o ld  room de­
v e lo p e d  a t  an even  s lo w er  r a t e  than  th o s e  l e f t  a t  h ig h e r  tem p er a tu r es . 
However, a p p ro x im a te ly  fo u r  w eeks a f t e r  in o c u la t io n ,  m in u te  b la c k  b o d ie s  
app eared  on th e  m ycelium  o f  t h i s  c u l t u r e .  ( F ig .  21) The e x a c t  tim e  o f  
t h e i r  app earance i s  n ot known, f o r  th e  p l a s t i c  bag in  w h ich  th e  P e t r i  
d is h  was e n c lo s e d  ob scu red , t o  a  c e r t a in  d e g r e e , th e  d e t a i l s  o f  grow th . 
The f r u i t i n g  b o d ie s  were fou n d , in  most c a s e s ,  t o  be s t e r i l e ,  in  o th e r s ,  
t o  c o n ta in  o v a l  h y a l in e  s p o r e s . F r u it in g  s t r u c tu r e s  I 5O-25OU in  d ia ­
m eter , b la c k ;  t h e i r  s tr u c tu r e  in d is t in g u is h a b le  u n t i l  c ru sh ed , th en  
pseudoparenchym atous in  n a tu r e . The m ycelium  was v e ry  s im ila r  in  appear­
ance and s i z e  t o  th a t  found  on th e  su r fa c e  o f  in f e c t e d  ju n ip e r s .
H ost I n o c u la t io n s  
ITo p o s i t i v e  r e s u l t s  were o b ta in e d  in  any o f  th e  in o c u la t io n s  made. 
Even th e  ju n ip e r s  p la c e d  in  c o n ta c t  w ith  d is e a s e d  t r e e s  f a i l e d  to  pro­
duce any o f  th e  symptoms o f  th e  d i s e a s e .
Discussion
O r ig in  o f  th e  A sco ca rp s  
The o r ig in  o f  th e  a sc o c a r p s  o f  th o s e  g e n e ra  o f  th e  M ic r o th v r ia c e a e  
h a v in g  f r e e  m ycelinm  p r e se n t  (n o t e v a n e sc e n t)  has heen e x t e n s iv e ly  
s tu d ie d  hy By an ( I 926) ,  who l i s t e d  fo u r  c h a r a c t e r i s t i c  ways i n  w hich  
th e s e  s t r u c tu r e s  w ere i n i t i a t e d .  T hese m ethods w ere: from  a c e l l  o f
th e  m ycelium ; from  hÿ^phopodia ( m y c e l ia l ) ;  from  a  sh ort l a t e r a l  branch; 
from a  n o d u la te  c e l l .  The f i r s t  m ethod was n o te d  a s  b e in g  th e  most 
common. Only two s p e c ie s  h a v in g  n o d u la te  c e l l s  on th e  m ycelium  were 
s tu d ie d  by By an , and in  b o th  o f  t h e s e  th e  p e r i t h e c ia  d id  n ot a c t u a l ly  
d ev e lo p  from th e  n o d u la te  c e l l  i t s e l f ,  but from  a c e l l  o f  th e  m ycelium . 
Only two m ethods o f  o r ig in  o f  th e  a sc o c a r p s  were n o te d  fo r  th e  fungus  
under stu d y; th e  m ethod o f  developm ent from  sp ore-h yp h op od ia  b e in g  th e  
o n ly  one not p r e v io u s ly  d e s c r ib e d . The s c a n t in e s s  o f  th e  m ycelium  made 
t h i s  stu d y  d i f f i c u l t ,  and, f o r  t n i s  r e a so n , i t  i s  e n t i r e ly  p o s s ib l e  
th a t  o th e r  m ethods o f  o r ig in  were o v e r lo o k e d . D oidge (1^ 42) m en tion s  
th e  fo rm a tio n  o f  hyphopodia by g e rm in a tin g  a s c o s p o r e s , but fou n d  th a t  
a  sh o rt m y c e l ia l  branch was a l s o  i n i t i a t e d .  From t h i s  m y c e l ia l  branch  
th e  a sc o c a r p s  w ere , in  some m anner, i n i t i a t e d .
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sp o re  G-erm ination
The a sc o sp o r e s  were foiind. t o  germ in ate  in  two ways: by th e  p ro­
d u c t io n  o f  a  germ tu b e ; by th e  fo rm a tio n  o f  a hyphopodium. I n  s t u d ie s  
o f  s e c t io n s  c u t p a r a l l e l  to  th e  l e a f  su r fa c e  i t  was o b ser v ed  th a t  th e  
m ethod o f  g e r m in a tio n  by th e  fo rm a tio n  o f  a  hyphopodium ex ceed ed  th e  
o th e r  m ethod by f a r .  On th e  o th e r  hand, o b s e r v a t io n s  made o f  spore  
g e rm in a tio n  in  h an ging  drops o f  w ater  r e v e a le d  th e  r e v e r s e  to  be tr u e ;  
more sp o r e s  g erm in ated  to  form  germ tu b e s  th an  to  form hyp h op od ia .
A ls o , sp o res  g e r m in a tin g  w h ile  s t i l l  w ith in  th e  a sc u s  u s u a l ly  form ed  
germ tu b e s . I t  ap p ears p o s s ib l e  th a t  th e  m ethod o f  g e r m in a tio n  may 
h in g e  on m o istu r e  c o n d it io n s ,  th e  fo rm a tio n  o f  germ tu b e s  r e q u ir in g  
more m o istu re  than  i s  needed in  th e  fo rm a tio n  o f  th e  hyphopodium.
Spores p la c e d  in  iianging drops o f  w ater  g erm in ated  w ith in  a p e r io d  
o f  f i v e  h o u r s . The germ tu b e s  were h y a l in e ,  and o r ig in a t e d ,  in  th e  
m a jo r ity  o f  c a s e s ,  from th e  lo w er  c e l l  o f  th e  a sc o sp o r e . I t  was not  
uncommon, how ever, to  f in d  germ tu b e s  em erging from th e  to p  c e l l  o n ly , 
o r  from b oth  c e l l s  o f  th e  same sp o r e . B oth  h y a l in e  and brown sp o res  
w ere n o te d  to  germ in ate  when p la c e d  i n  w a te r . One germ tu b e was ob­
se rv e d  to  rea ch  a  le n g th  o f  ^6u, a t  w hich tim e i t  was ^ - s e p t a t e ,  s t i l l  
h y a l in e ,  and form in g sh o rt b r a n c h e s .
H yphopodia
D oidge ( 19^2) ,  in  d e s c r ib in g  th e  hyphopodium w hich  was som etim es 
form ed during sp ore  g e r m in a tio n , d id  not a t t r ib u t e  any fu n c t io n  to  i t  
o th e r  th an  th a t  i t s  b ase  was th e  p o in t  from w hich  a r o se  two o r  more 
h yp hae. The m y c e l ia l  hyphopodium, how ever, h a s  been  th e  su b je c t  o f  a
-3 3 -
g r « a t  d « a l o f  c o n je c tu r e  a s  t o  i t s  p ro b a b le  f u n c t io n .  By an ( 1 9 2 6 ) 
c i t e s  a  number o f  w r i t e r s  who v a r io u s ly  su<ggested th a t  th e  m y c e l ia l  
hyphopodia in  M e lio la  fu n c t io n e d  a s  se x u a l o r g a n s , organs o f  a b s o r p t io n ,  
and organ s o f  a b s o r p tio n  and a tta ch m en t, and th e  c y t o l o g i c a l  s t u d ie s  o f  
Am aud w h ich  seem ed t o  in d ic a t e  t l ia t  th e  hyphopodia in  th e  
M ic r o th v r ia c e a e  a c te d  a s  organ s o f  a b so r p t io n  and a tta ch m en t.
S tr u c tu r e s  have been  s e e n , i n  s e c t io n a l  m ounts o f  d is e a s e d  ju n ip e r s ,  
w h ich , due to  t h e i r  dark c o lo r a t io n  and s i z e ,  a r e  th ou ght to  be i^yphopodia 
form ed from g e rm in a tin g  a s c o s p o r e s .  These s t r u c tu r e s  i n i t i a t e d  sh ort  
hyphal b ra n ch es , or  " f e e t ”, w h ich  p é n é tr â t  e d 'th e  c u t i c l e  o f  th e  h o s t .
I f  th e s e  s t r u c tu r e s  a r e  t r u ly  hyphopodia, a s  th e y  appear to  b e , th en  i t  
i s  l i k e l y  th a t  th e y  a c t  a ls o  a s  organ s o f  a ttach m en t f o r  th e  i n i t i a t i n g  
a sc o c a r p s .
Stroma v e r s u s  T liyrio th eciu m  
The s h ie ld -s h a p e d , p s e u d o - o s t io la t e ,  and r a d ia te  (e x c e p t  f o r  th e  
fa m ily  H em is-phaeriaceae) f r u c t i f i c a t i o n s  o f  th e  E e m iso h a e r ia le s  have been  
regard ed  by some m y c o lo g is t s  a s  th e  low er  h a l f  o f  in v e r t e d  p e r i t h e c ia .
The upper p o r t io n , or  s h ie ld ,  i s  th e n  regard ed  a s  th e  m o rp h o lo g ica l b a se  
w h ile  th e  low er p o r t io n , or  th a t  p a r t o f  th e  a sco ca rp  from w hich  th e  a s c i  
a r i s e ,  i s  regard ed  a s  th e  to p  o f  th e  p e r ith e c iu m . The term  th y r io th e c iu m  
was a p p lie d  by Edhnel to  t h i s  ty p e  o f  f r u c t i f i c a t i o n ,  and lias s in c e  
g a in e d  w ide u sa g e  among m y c o lo g is t s  w orking w ith  t h i s  group o f  fu n g i .  
D oidge ( 1 920 , 19^2 ) reg a rd s th e  a sc o c a r p s  o f  th e s e  fu n g i a s  t h y r io t h e c ia .
Many m y c o lo g is t s ,  on th e  o th e r  hand, reg a rd  th e s e  f r u c t i f i c a t i o n s  
a s  strom ata  w ith in  w hich th e  a s c i  a r e  form ed. Ward (1 5 8 2 ) in  h i s  in ­
v e s t i g a t i o n s  o f  A s te r in a  so i s  sa  Syd. term s th e  d is k  a  strom a w hich
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d c v e lo p s  p r io r  to  th e  fo rm a tio n  o f  th e  tr u e  se x u a l o r g a n s , O rton (192^+) 
c i t e s  Arnaud a s  naming th e  h a se  from  w h ich  th e  a s c i  a r i s e  in  
P roto th yr in m  S a lv a d o ra e  (Cooke) A m . , th e  a s c u s -s tr o m a . O rton adds 
th a t  t h i s  i s  no tr u e  strom a, hut th a t  we n eed  fu r th e r  e v id e n c e  a s  to  
th e  p o s s ib l e  e x is t a n c e  o f  a s c o g o n ia  and t h e i r  d i s t r ib u t io n  b e fo r e  
ju d g in g  i t s  r e a l  r e l a t io n s h ip s .  The a sc o ca r p  o f  Moreno e l  l a  q u erc ln a  
i s  d e sc r ib e d  hy h u t t r e l l  ( 1 9 U0 ) a s  a  f l a t  strom a c o n s i s t in g  o f  two 
p a r t s ;  a  pseudoparenchym atous c o v e r , or  sc u te llu m , and a  p lec ten ch y m a -  
to u s  in n e r  p o r t io n .
I n  th e  p r e s e n t  s tu d ie s  th e r e  i s  no d ir e c t  e v id en ce  to  in d ic a t e  
th a t  th e  s c u te llu m  i s  o th e r  th an  v e g e t a t iv e  in  o r ig in .  I n  f a c t ,  most 
e v id e n c e  p o in t s  tow ard i t s  v e g e t a t iv e  o r ig i n .  However, in  two c a s e s ,  
th e  germ tu b e s  o f  a sc o sp o r e s  g e rm in a tin g  in  h an ging  drop^ o f  w ater  
were o b serv ed  to  c o n ju g a te  ( P ig .  10) in  a  manner t y p ic a l  o f  some o f  th e  
sm u ts. A ls o , th e  m ycelium , when p r e s e n t ,  d is p la y s  an astom osin g  to  a  h ig h  
d e g r e e . W hether t h i s  f u s io n  o f  hyphae i s  se x u a l i n  c h a r a c te r  h as y e t  
to  be d e t e m in e d . H ere th e n , we have two ways in  w hich  se x u a l u n ion  
may occur* T h e ir  s ig n i f i c a n c e  i s ,  how ever, d o u b tfu l, f o r  s t u d ie s  on 
th e  o r ig in  o f  th e  a sc o c a r p s  f a i l e d  t o  d i s c l o s e  any such se x u a l u n ion  
o c c u r r in g  p r io r  to  t h e i r  i n i t i a t i o n .  I t  must be co n c lu d ed , th e n , a t  
th e  p r e s e n t  t im e , th a t  th e  a sc o ca r p  i s  p ro b a b ly  v e g e t a t iv e  i n  c h a r a c te r ,  
and i s ,  a s  a  co n seq u en ce , s tr o m a tic  in  o r ig i n .  The term  th y r io th e c iu m  
i s  in c o r r e c t ly  a p p l ie d  to  t h i s  f r u c t i f i c a t i o n  i f  i t  i s  t r u ly  s tr o m a tic  
in  o r ig i n .  I t  h a s  been  u sed  by th e  w r it e r ,  how ever, b eca u se  o f  th e  
f a m i la r i t y  o f  th e  term  t o  many r e a d e r s , and b eca u se  o f  i t s  co n tin u ed
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Tise by some m y c o lo g is t s »
A member o f  a u th o r s  o f  r a th e r  r e c e n t ly  p u b lis h e d  r e f e r e n c e s  on 
m ycology ten d  t o  a c c e p t  th e  v iew  th a t  th e  f r u c t i f i c a t i o n s  o f  t h i s  group  
a re  strom ata  r a th e r  th an  some form o f  p e r ith e c iu m , e . g . , B e s se y ,
"Taxonomy and M orphology o f  th e  F u n g i" , 1950 5 A le x o p o u lo s , " In tro d u cto ry  
M ycology", 1 9 5 2 ; W e stc o tt , "P lant D is e a s e  Handbook", 1 9 5 0 . On th e  o th e r  
hand. W olf & W olf, "The F ungi I " ,  19^7» appear to  a c ce p t th e  o th e r  p o in t  
o f  v ie w .
N u tr i t io n
The a b sen ce  o f  h a u s to r ia  or  i n t r a c e l l u l a r  hyphae in  th e  h o s t  
t i s s u e s  r a i s e s  th e  q u e s t io n  o f  th e  manner in  w h ich  t h i s  fu n gu s o b ta in s  
i t s  n u t r ie n t s .  A number o f  s p e c ie s  in c lu d e d  in  th e  M icro th y  r ia c e a e  
have been  ob serv ed  to  form h a u s t o r ia .  In  h i s  s t u d ie s  o f  A s te r in a  
ST)issa. Ward (1822 ) ob served  th e  occu rran ce  o f  h a u s to r ia  w h ich  p e n e tr a te d  
th e  ep iderm al c e l l s  o f  th e  h o s t .  A l l  p a r t s  o f  th e  l ia u s to r ia  w ere h y a l in e  
w h ile  th e  hyphae from w hich  th e y  o r ig in a t e d  w ere brown. L utt r e l l  ( 1 9 ^ )  
c o u ld  f in d  no e v id e n c e  o f  p e n e tr a t io n  o f  th e  h o s t  c e l l s  by th e  hyphae 
o f  M oren oella  o u e r c in a . and su p p osed  th a t  n u t r ie n t s  d i f f u s e d  th rou gh  
th e  l e a f  c e l l s  to  th e  m ycelium . The s i : p e r f i c ia l  m ycelium  o f  Lem bosia  
R o f s i i  was n ot seen  by Horne ( I 905) to  p e n e tr a te  below  th e  c u t i c l e .
The m ycelium  o f  th e  fu n gu s under stu d y  was se e n , a t  t im e s , t o  ex ten d  
downward f o r  a  sh o rt d is ta n c e  b etw een  th e  ep id erm al c e l l s .  The sub­
c u t ic u la r  hyphae, w ith  th e  e x c e p t io n  o f  th e  hyphal " fe e t" , w ere h y a l in e .  
The p o s s i b i l i t y  e x i s t s  th a t  h y a l in e  a b s o r p t iv e  o r g a n s , su ch  a s  d e sc r ib e d
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"by Ward, may "be p r e s e n t ,  "but be v e ry  d i f f i c n l t  t o  d is c e r n . However, 
a s  no such  organ s w ere n o te d  in  th e  s e c t io n s  exam ined, i t  must be assum­
ed  th a t  a  c o n d it io n  s im ila r  t o  th a t  found  i n  M o ren o e lla  o u e r c in a  e x i s t s  
h e r e , and th a t  th e  n u t r ie n t s  a re  p rob ab ly  o b ta in e d  by th e  fu n gu s th rou gh  
th e  d i f f u s io n  o f  s o lu t e s  th ro u g h  th e  ep id erm al c e l l s .
Comparison w ith  S e y n e s ia  J u n iio er l & S tig m a tea  se q u o ia e  
The fu n gu s under stu dy h a s  b een  det erw in ed  to  be a  member o f  th e  
genus S e y n e s ia  S a c c . ( F a r r a r is ia  F c tr a k ) in  th e  fa m ily  M ic r o th y r ia c e a e .
A su rvey  o f  th e  l i t e r a t u r e  d e a l in g  w ith  th e  members o f  t h i s  fa m ily ,  
and r e la t e d  form s, p lu s  an a c tu a l  com parison  b etw een  t h i s  fu n gu s and 
two s im ila r  f u n g i ,  c o n v in c e s  th e  w r ite r  th a t  th e  fu n gu s under stu d y  i s  
a  p r e v io u s ly  u n d e sc r ib e d  o n e . A com parison  made betw een t h i s  fun gus and  
S e y n e s ia  J u n iu e r i  (D esm .) S te v .  n . comb, e s t a b l i s h e s  th e  e x is t a n c e  o f  
one m ajor and two m inor d i f f e r e n c e s .  The m ajor p o in t  o f  d i s s i m i l a r i t y  
betw een  th e  two la y  in  t h e i r  in t e r n a l  m ycelium ; one b e in g  h y a l in e ,  and  
s p h e r ic a l  to  s l i g h t l y  e lo n g a te d ;  th e  o th e r  b e in g  brown, e lo n g a te d  and 
much more p r o fu s e . That t h i s  can  be c o n s id e r e d  enough o f  a d i s s i m i l a r i t y  
in  i t s e l f  to  w arrant th e  e r e c t io n  o f  a  new s p e c ie s  i s  borne ou t by th e  
u s e  o f  th e  m y c e l ia l  c h a r a c te r s  in  th e  k ey s t o  th e  M ic r o th y r ia c e a e  and  
i t s  g e n e r a . The com parison b etw een  th e  fu n gu s con cern ed , and S tigm atea  
seq u o ia e  (C ke. & H ark .) brought ou t a  number o f  d i s s i m i l a r i t i e s  e x i s t ­
in g  betw een th e  two f u n g i .  I t  seem s n e c e s s a r y  to  c i t e  o n ly  th e  d i f f e r ­
e n c es  in  spore c o lo r ,  and th e  e x i s t e n c e ,  a t  t im e s , o f  a  f im b r ia te  b ord er  
in  th e  one s p e c ie s  and i t s  e n t i r e  ab sen ce  in  th e  o th e r , to  e s t a b l i s h
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w ith  c e r t a in t y  th a t  th e s e  w ere se p a r a te  s p e c i e s .  The fn n gn s h a s , 
th e r e f o r e ,  heen  d e s c r ib e d  a s  a  * s p e c ie s  novum*, hut l e f t  unnamed and  
so open to  d i s c u s s io n .
W hile under com parison , i t  was n o te d  th a t  th e  s p e c ie s  S tig m a tea  
se q u o ia e  app eared  to  he more c l o s e l y  r e la t e d  taxonom ic a l l y  to  th e  
fa m ily  M ic ro th y r ia ce a e  than  t o  th e  fa m ily  S t igmaüa c e a e . The w r i t e r ,  
th e r e f o r e ,  b e l i e v e s  th a t  fu r th e r  stu d y  sh o u ld  he made o f  t h i s  s p e c ie s  
in  ord er  to  a s c e r t a in  i t s  c o r r e c t  taxonom ic p o s i t i o n .
C u ltu re  S tu d ie s
I t  i s  b e l ie v e d  th a t  th e  p a th ogen e  has heen  i s o l a t e d  and grown in  
c u l t u r e , a lth o u g h , d e f i n i t e  p r o o f  i s  la c k in g . S in g le  sp ore  i s o l a t i o n s  
have f a i l e d  to  i n i t i a t e  grow th  upon a r t i f i c i a l  m ed ia . A ls o , a l l  a tte m p ts  
to  in f e c t  th e  h o st have p roven  f u t i l e ,  and a tte m p ts  to  i n f e c t  h e a lth y  
ju n ip e r s  hy a s s o c ia t io n  and a c tu a l  c o n ta c t  w ith  d is e a s e d  ju n ip e r s  have  
a ls o  f a i l e d .  T h is may in d ic a t e  th a t  th e  d egree  o f  p a th o g e n ic i ty  o f  
t h i s  organism  i s  s l i g h t ,  a lth o u g h  o b s e r v a t io n s  made o f  th e  r e c e n t  sp read  
o f  t h i s  d is e a s e  in d ic a t e  o th e r w is e . ITo f r u c t i f i c a t i o n s  have app eared  
in  c u ltu r e ;  how ever, th e r e  iiàve h een  no r e p o r ts  o f  th e  se x u a l s ta g e  o f  
memhers o f  t h i s  fa m ily  h a v in g  e v er  heen  form ed i n  c u l t u r e ,  h u t t r e l l  
( 19^1 ) r e p o r te d  th e  fo rm a tio n  o f  sperrnagonia, w h ich  were abnorm al in  
s t r u c tu r e ,  in  h i s  c u ltu r e  o f  1/Iyiocouron s m i l a c i s . The same a u th o r  ( 19^0 ) 
was a b le  to  o b ta in  o n ly  a v e r y  l im i t e d  v e g e t a t iv e  grow th  in  th e  c u ltu r e  
o f  M o ren o e lla  q u e r c in a . He r e p o r te d  th a t  t h i s  fu n gu s form ed b la c k  
h e m isp h e r ic a l c o lo n ie s  about one c e n t im e te r  in  d iam eter  upon m alt agar*
P y c n id ia  have h een  found  in  c u l t u r e ,  th e  sp o r e s  o f  w h ich  resem ble
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c l o s e l y  th o se  foomd on th e  d is e a s e d  jn n ip c r .  jF ro it in g  b o d ie s ,  m ost o f  
w hich app eared  t o  be s t e r i l e ,  w ere p rodu ced  on a  w a te r -a g a r  mediiam 
in to  w liich  had been  p la c e d  chopped p ie c e s  o f  ju n ip e r  b r a n c h le t s .  The 
p r e p a r a tio n  o f  n a tu r a l m ed ia , such  a s  t h i s ,  i s  d e s c r ib e d  by H ansen & 
Snyder (19^ 7)*  They p o in t  ou t th e  a d v a n ta g es o f  th e  u s e  o f  n a tu r a l  
m edia fo r  th e  e x p r e ss  p u rp ose o f  in d u c in g  s p o r u la t io n .
Ultra-violet radiation was used during the latter part of this 
study in an effort to induce sporulation. Stevens (I92S, 1930, I93I) 
successfully employed ultra-violet radiation to produce the sexual 
stage in a number of different fungi. While no success was met with 
its use in the present work, it should be noted that very little time 
was available to test its use and, it was not, as a result, given a 
through trial.
Of th e  v a r io u s  ty p e s  o f  m edia u se d . Honey Agar ( F is h e r ,  1939)»  
w hich c o n s i s t e d  o f  5)*̂  honey, a g a r , and d i s t i l l e d  w a te r , produ ced  
th e  most r a p id  m j^celia l grow th . However, J u n ip e r  Jk' âr i s  to  be fa v o r e d  
f o r  i t s  ab sen ce o f  co n ta m in a tin g  grow th , and f o r  th e  p r o d u c tio n  o f  
p y c n id ia »
A large number of cultures made over a period of two years, on 
various t;̂’pes of media, have resulted in similar mycelial growths.
The m ycelium  p rodu ced  i s  brown in  c o lo r ,  - f i n a l l y  c o v e r in g  th e  medium 
w ith  a  s tr o m a -lik e  grow th , and ap p ear in g  b la c k  in  c o lo r .  The grow th  
d e sc r ib e d  by l u t t r e l l  (19^0) f o r  M o ren o e lla  q u e r c in a . when grown on 
m alt a g a r , r e se m b le s  somewhat th e  grow th  o b ta in e d  h e r e . The o b ta in ­
in g  o f  su ch  s im i la r  grow ths o f  hypliae over  a  p e r io d  o f  t im e , w ith  th e
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use of various media, and under different conditions, is the hasis 
for the belief that this or;ganisia has been artificially cultured.
Developm ent o f  th e  D is e a s e
Ascospore germination has been noted frequently during the past 
winter, which was, for this region, a relatively mild one. It indi­
cates, however, that the fungus will usually become active very early 
in the spring. New infections, then, probably initiate at this time, 
following a more rigorous winter. The comparative * abundance* of 
mycelium found during the winter, as contrasted with that found during 
the summer months, indicates that this fungus is also vegetatively more 
active during periods of rather low temperature. Fisher (1939)» word­
ing with the * sooty moulds* of Australia, within which she includes 
members of the Microthyriaceae. found that these fungi have a compara­
tively low-temperature optimum, i.e., from 13-20*0.
Following infection, the disease progresses slowly upon the host, 
but for a few exceptions. The *Flathead Lake Tree* (Fig. 3) within a 
period of less tlian one year, had become very heavily covered by the 
ascocarps of this fungus. The leaves of this tree are already exhibit­
ing a chlorotic condition, ranging from a slight loss of green color, 
to an actual browning. Sections of diseased juniper branchlets have 
disclosed no indication of extreme functional disturbance to the leaves 
as a result of light infections. Only heavy infections of the indivi­
dual branchlets may induce the conditions as described. Prior to this 
year only a few trees were seen to be very heavily infected. However, 
pronounced browning of the branclilets of a number of trees in the
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B la c k fo o t  a r e a , and a lo n g  th e  w est shore o f  F la th e a d  Lake, h a s  heen  
o b serv ed  t h i s  s p r in g .
suiauLay
A new fu n gu s on J u n in eru s sco~ouloruin S a r g ,,  f i r s t  o ttserved  in  ig 4 6 ,  
h as heen  in c r e a s in g  in  range and i n t e n s i t y  th rough out w e ste rn  M ontana. 
The fu n gu s h as heen i d e n t i f i e d  a s  a  p r e v io u s ly  u n d e sc r ih e d  s p e c ie s  o f  
S e y n e s ia  S a c c . ,  a  gen u s in c lu d e d  in  th e  fa m ily  M ic r o th y r ia c e a e , order  
K e m isp h a e r ia lc s . T h is  s p e c ie s  was se p a r a te d  from th e  c l o s e l y - s i m i l a r  
s p e c ie s  S e y n e s ia  J u n in e r i  (D esm .) S te v . n . com h., m ain ly  hy th e  d i f f e r ­
e n c es  in  t h e i r  in t e r n a l  h yp h ae.
The a sco ca rp  i s  b e l ie v e d ,  hy some m y c o lo g is t s ,  to  c o n s i s t  o f  a  
strom a, d i f f e r e n t i a t e d  in to  a  pseudoparenchym atous c o v e r , or  sc u te llu m ,  
and a p lec ten ch y m a to u s in n er  p o r t io n .  O th ers h e l ie v e  th e  a sc o ca r p  to  
he an in v e r te d  p e r ith e c iu m , o r  th y r io th e c iu m . The s ig n i f i c a n c e  o f  th e  
two c a s e s  in  w h ich  c o n ju g a t in g  a sc o sp o r e s  ( F ig .  10) have been foun d , 
a s  w e l l  a s  th a t  o f  th e  an astom osin g  c h a r a c te r  o f  th e  m ycelium  i s  un­
known, hut may have a  h ea r in g  on th e  q u e s t io n  o f  th e  o r ig in  o f  th e  
a sc o c a r p .
In  th e  stu d y  o f  th e  a scocarp *  s  develop m en t, a  new m ethod o f  o r ig in  
h a s heen d e sc r ib e d . T h is  m ethod o f  o r ig in  i s  from hyphopodia fo m e d  
from  g e rm in a tin g  a s c o s p o r e s . A nother m ethod o f  o r ig in ,  c h a r a c t e r i s t i c  
o f  t h i s  fu n g u s , h as a lre a d y  heen  d e s c r ib e d  hy By an ( 1926) .
P y c n id ia  w ere o b serv ed  on th e  d is e a s e d  ju n ip e r s  w h ich  may he th e  
a se x u a l s ta g e  o f  t h i s  fu n g u s . F u r th er  s t u d ie s  w i l l  have to  he made, 
thou gh , to  co n n ec t d e f i n i t e l y  th e  two f u n g i .
- U l -
- 4 2 -
A tternpts t o  c u ltu r e  t h i s  organism  have heen  made under v a r y in g  
c o n d it io n s  o f  l i g h t ,  m o is tu r e , e tc*  S im ila r  ty p e s  o f  grow th  have been  
o b ta in e d  w ith  th e  u s e  o f  d i f f e r e n t  m edia and o v er  an ex ten d ed  p e r io d  o f  
t im e . S in g le  sp ore  i s o l a t i o n s  have p roved  f u t i l e ,  a s  have a tte m p ts  to  
in d u ce  se x u a l s p o r u la t io n  and to  in o c u la t e  s u c c e s s f u l ly  th e  h o s t  w ith  
th e  c u ltu r e  m a te r ia l .
The e f f e c t s  o f  t h i s  d i s e a s e  on th e  h o s t  a r e  not pronounced  u n le s s  
th e  t r e e  i s  v e ry  h e a v i ly  i n f e c t e d ,  th a t  i s ,  c o v e r e d  w ith  th e  f r u i t i n g  
b o d ie s  o f  th e  fu n g u s . When so  in f e c t e d ,  th e  l e a v e s  o f  th e  ju n ip e r  a re  
n o te d  to  become c h lo r o t i c ,  and , e v e n tu a l ly ,  n e c r o t i c .  T h is  sp r in g  th e r e  
has been a  marked in c r e a s e  in  th e  number o f  d is e a s e d  ju n ip e r s  e x h ib i t in g  
n e c r o t ic  symtoms, and la c k  o f  v ig o r .  I t  i s  b e l ie v e d  th a t  t h i s  d is e a s e  
may p rove f a t a l  to  some o f  th e  t r e e s  whose b r a n c h le ts  a r e  e x t e n s iv e ly  
browned. The m a jo r ity  o f  th e  i n f e c t e d  ju n ip e r s  do not appear to  be so  
s e v e r e ly  a f f e c t e d ,  how ever, and th e  d is e a s e ,  t o  d a te , d oes n ot seem to  
be a dangerous th r e a t  to  th e  ju n ip e r  p o p u la t io n -
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ph otograp hy
The fo l lo w in g  p ic t u r e s  w ere ta k en  and p r o c e s s e d  by D avid  S a ltsm an , 
S e n io r , F o r e s tr y  S c h o o l, Montana S ta te  U n iv e r s i t y ,
A 35™  ̂ L e ic a  camera and P lu s  X f i lm  was u se d  i n  a l l  o f  th e  p h o to ­
grap h y , A l l  m icro -p h o to g ra p h s, a s  w e l l  a s  th o s e  tak en  th ro n g h  b in o cu ­
l a r s ,  were ta k en  w ith  th e  a id  o f  a  L e it z  M icro Ib so  a tta ch m en t. The 
photograph  u se d  i n  F ig .  21 was th e  o n ly  one in  w h ich  no ty p e  o f  m a g n if ie r  
was u se d .
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D is t r ib u t io n  o f  D ise a se
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F ig . 2
Branchlets from heavily-in ficted  tree. Lolo Greek,
Montana.
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Fig. 3
Sranchlets from heavily-infected tree. Flat­
head Lake, Montana.
(X 30)
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r ig . 4
G-enainatlng ascospores producing hyphopodia.
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Fig. 5
Ascospores germinating within the ascus. Note the 
hyaline spores in top ascus,
(x 820)
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F ig .  6
M y c e lia l  F orm ation  o f  A sco ca rp s
a .  & b . îTote th a t  th e  a sc o ca r p  i n i t i a l s  
a re  h en ea th  th e  h yp hae. The 
hyphae a re  s t ip p le d .
c .  & d. F orm ation  o f  a sc o ca r p  i n i t i a l s  
from "budding” , and i s s u in g  
sh ort h yp h a l b ra n ch es, o f  th e  
m y c e l ia l  c e l l s .  Those c e l l s ,  
ap p earin g  t o  ta k e  p a r t i n  th e  
fo rm a tio n , a r e  s t ip p le d .
Fig. 7
Superficial mycelium and ascocarps in it ia ls .  
Ivote the "budding" on the mycelium and the 
short hyphal branches.
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rig. s
Section of coalesced tbyriothecia. Note the germin­
ating ascospores.
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Pig. 9-
Asci, stained with iodine, issuing forth from a
crushed ascocarp.
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Fig. 10
Ascospores germinating within the ascus. Hote the 
conjugating germ tubes.
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r ig . 11
Top view of ascocarp showing pseudo-ostlol*
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F ig . 12
Cross-section of pycnidi-um. On lea f of Jnninerus
sconnlomm.
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Fig. 13
Section cut parallel to the lea f s-urface. Kote the 
free inycelinm and the ascocarp in it ia ls ,
( x  80)
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Fig. 14
Cross-section ascocarp, showing the 
hyphal "feet" penetrating the cu tic le  of 
the le a f.
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Fig. 15
Cross-section of ascocarp of Seynesia Jnniperi 
on Juninerus ca lifo m ica .
( x  5 0 0 )
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Fig. 16
Ascocarps of Seynesia Jimiperi on leaves 
of JunlDeras californ ica . (From the her­
barium of the Univ. of C alif. #790. 
Hicrothyrium Junineri (desm.) Saco.)
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ï'ig . 17
Top view of ascocarps of Sti^^iatea sequoia®. lo t  
the fimbriate borders.
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Fig. IS
Cross-section of ascocarp of Stim atea segnoiae on 
Libocedrus decurrens.
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Fig. 19
Cross-section of ascocarp of Seynesia sp* nov. 
Kote the formation of the pseudo-ostiole*
(X 750)
r
Fig. 20
L i^ tly -in fected  branchl*t of J-unloeras scopulorvga.
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F ig . 21
Fycnidial growth in culture. Medium i s  Vjfio agar to 
which has been added b its  of the branchlets of 
Juidperas scopulorum.
